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(57) Abstract 

A cell having a modified foreign chromosome (fragment) is constructed by transferring the foreign chromosome into a cell having a 
high homologous recombination efficiency by the microcell fusion method, marking a desired site of the foreign chromosome by the y 
homologous recombination method, and inducing deletion and/or translocation at the marked site. A method for constructing a nonhuman v 
animal having a modified foreign chromosome (fragment) by using the above procedure; and a modified animal, a recombinant chromosome 
(fragment) and an artificial chromosomal vector each obtained thereby. 
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• 4 n - K-f safe? ©±*. mz.it. thffiftiite^ 

»*ll*li:iSt4»Jl, k h fitte lil & Q n n £ L X <D #J ffl <ffi fg a . 

• t h E *. is B ? ( Ha ffit & £ ft fit Hi . v 7. h □ 7 < > ^ ) © ft % f@ # d *j ft -5 

<D & ffl . 4 ? □ -t ffi £ E ^ * 7 IS % O flF 8i! S « J: R * * 5 12) % 

oaffi tiBB-r s. ««$ ft/urt Baste-? a: c * fc.i£*BH©it£*s«rfc = - 
(i^as^t. *g«^ 1-5 as h s& $i * ^ is -t n 

il^ts: i:* J Rl^(:^o„ :: ft te. 1*3 Ettia SiM±IAJI£f !: 

lot, #k hm®(D£MfflM^&W* $ KZfr&Z^lZ£mfflM^<Dft<t$:* 
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it & & ffi 

# * .1 B ? £ Ill & M it K ^ T ft & $ -y- © & ffi . t^^7>Avi-^ 

'JT-fc<. il£?ftIl£-«Pt ©DNAK*iJ©|5]£ (M^il Magramb, Nature, 3 
15:338, 1985) . t h £ * * ^ "^U Sb «S © & £ ( Uj ft b , 7-^7;^f^f^7. 

*lU§/£, 1994) , $ <bi:f£*S©Wfli (flJAtf, Mullerb. Experien 
tia, 47:923, 1991) . f ft f ^ / : f ©^f l: ^ T ^ /; < 0»J Atf ' 

, Velanderb, P.N.A.S., 89:12003, 1 992) . . it & ? 9 a © *T ft L T ii C .n * 

S ffi t, 5f w $ *a T ^ 5 v * 7. li c © g fltj {I M t m L tz 0£ ?L tiJ fel -C h h t ^ A. -5 . 

ifif P lu DNA k SAt 5 (Gordonb, P.N.A.S., 77:7380, 1980) X 4> U . 

L. * * 7 v ? * & ft 88 i" 5 (Takahashib. Development, 102:259, 198 

8) &#©*#. ^77^i:«Pt!i, ES-W1IS© Jtltt L/cjBBia. ,IB 

'« « v n -c ^ . esm & * © ^m^is * « x % b ti i ? m iz « in -c * x © 

L*>L. StttT'M ArUE'&DNA©* f $ (z fig ||L *s * <J , * *l # C © & ffi © fij 
E tg El * # < frj PI L T ^ S . x © Eg J*jL Ji ^ D - > ft Rl 16 & DNA© * f $ !- ^ 
L, fcDNABrtf fcSAL&0y©-O{i, iSAl^fe.# (YAC) 

(I? a-- >^$*i/c*9 670kb©DNAI|f.^T*** ( Jakobov i ts b . Nature, 362:25 

5. 1 993) . ^ hizm&izu^x^ bm^mm^B^co^^m^cDmsmRV^. 

£SfJ3£©-gf5 (Cm, C5. C7 2) ^t'filMbCYACCSAiSSSn 
/r (Mendezb. Nature Genetics, 15:146, 1997) c C 4a b © ^ (i / YAC $: « ^ 
T t -7 OXESmm i m^-tZ C h li J; «j ^^^tl/c. YACms'^TIi. 

MbS -C©0.*DNAfe ^ ^ >^T-# 6 4: $ nT^6*5 (Den Dunnenb. Hum. Mo 
I. Genet., 1:19, 1992 ) , th 2F B? 10 iffl Jfe * T* ft . 10 W DNAfiC [HJ ± © £L& A «Jffi 
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^'Si^t^UlbixtKiJ. EISE?l4:^<Wt5t h DNA Br >V ^i'j:0t' 5: 

£ !: & it? -r « c t m m & £ # © . t h y y a dna £ s t> vac 7 ^ 7 7 

•J-tMi. -5- ©20~ '4 OX # fa h a. £ C L T o © (Greenb. Genomics. 

1 1 :584. 1991) 

t o \ o © £ £ i: L "C . t M§ II M b t# b n S $ $ & fe {# £ §1 M Bft L . 
-r©^ ( lOMbW± tlt^ jft* ) 27^§Sl!:iiAt4:i^M^bti/: 
(Richab. Science. 245:1 75. 1989) . :<0g*» f>il./;7 ") ^ffl^CSPt 
k h m ft fi*J DNABS ?U ( A 1 u E 7!l ) ** tfc it $ ti /c . h it & ¥ ft m C o i * t (i it 

7^i:i.St5IR. W S£ * £ ^ - ^ 4 ffi 1" § £> K - DNA i ft /J\ $ < Bt it 
LTLS-5Cfc* s S!W<b*l-f. i3I A L/: DNA 7^' — § © DNA i: LT1?SLTp4pJ 

^tn-lltJ: . M £ T' l.Mb£ jg © -if£ # CD ?R DNAff in £ v 9 7, fi # ^ » A , 

& m $ -y- m i± & ^ t o a © . 

(£. Cookb, Nature Genetics. 7:162, 1994) . IMMg^fc (Hoodb, Cold Sp 
ring Harbor Symposia on Quantitative Biology, Vol. LVII1. 339. 1993 ) . 
.$fi IK ig £ fit £ (Carroll; P.N.A.S., 84:8535, 1987).. V 7. h □ 7 > (Den 
Dunnenb. gu IE ) tfli.' © a - K $ g 1 Mb £ iH it 6 * # £ % ft o - £ jfi 

^'□7'U>a$I (~ 1.5Mb. Cookb, 15 IS ) . g# <c (~3Mb. Zachau, Gene, 13 
5:167, 1993). titfU (~1.5Mb. Frippiatb. Hum. Mo I . Genet., 4:983, 199 

att©fta5"c-j±^oi«i-c*s ( bs>w . 1993.7.5.). 

fth W > K <i. iiB?$$Mb~ lOMbJU±©* # $ 4 M L T <^© . lot, * S.JEi H . 
i2 {5 ? **«f£©G/< > K J: -ftl£thZt m b^ti'ott, - ti h (D 'ji ® B 
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mivy*i~®x-fztzib c it . i&®3i&?mm<DUk&i* m m- ( a Mb& ± i tm. 
At ©: i:» 5 ^5i! t* * ft a* . :ntattcts ffi t- & * pj h£ -c- * © .. 

li & IS ft Ml m tz a ^ t It . % * ft $B i- J; 'JiiMS^i^^^C DNA fe 
m At 6 C t # bTSIT- ■* ft . Ctlii±!:. ( h h 50- 300Mb© A 

McBrideb. P. N. A. S. . 70: 1258. 1973) , * <£> * T* t, M * 
T-*€> (Koib, Jpn. J. Cancer Res. , 80:413, 1989) . ^ ? D -tr ^ £ D? *l ft 

m (c « ^ t u n# fix % pi s * ft mm -\z. y <j si m £ n 5 5 ?n-t;i/fc#isiL. 5 

S^fl§i:li^-roCi:(:ck'J. » ( £ < 0 *§ £ & 1 # ) o»feft%5|iAts: 
i: * s rT t& "e * ft . c <D 15 j£ <: «t 'J « b fi tz. I: hftfe#il*/:lj«fift4t y 

suae?. iEt{tae?f * «> c *y m 2 nn t /- 

(0!l*.f£, Saxon b. EMB0 J.. 5:3461, 1986 ) . £ b (I . ^ ^ D -fe ^ C # > V 

ft (Koib, Science, 260:361, 1993). T U t> *> . ^ ? D -fe ;l/ & !+ . IMb.fc'fiA 
ft DNAfc IWSMMf- S AT ft i: LT@LT^-£i:#^bti6 ! 

js a us ss b ? $ * fli # i # ij ttii- c t x- 1 & t, > a» t ^ o m m it . 4Mb ± & 

ttfc ££K#8-f SESfiUfcOfg ji. (Evansb, Nature. 292:154, 1981) IL J; ij fit 

li. iiWItefifi Ai: J: I) II^SA t '.C'J . 7 0 7.1^ u^-n-cie^ 
&ga s g ££fr?e A 5 i ? K -3 /c (0U*(£. Mansourb, Nature, 336:348. 19 
88) . C©«fc 5 fcES«]j!&-C-, y->^-r7f -f >^i:iotlS5®£f ^il 

BWiBG* fe«l¥&< ^Tft Vt7 7> feftStSC t*<T-t ft. MA.!*, 
v ^ 7. (DfitMfe^ figJR L tz 7 x t t h fnMfc-? 1 4 @ A L v *j 7. ^'ffi 
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£ . t h fit to m (k -? £ s» * & < % m Si*$cfc**-c*#$. ie .'/s - fa # mi ei: & 

*t 3£ iB (5 ? (7HH ^'fSt5, v ? 7> o j-t {ffl <D 7 U ;U CO fit f* 1 IB & £ -? 4 fig 
® L /: h 7 > 7> V x — -y ^ V 0 7. T? (i , V -7 * Ifll r» t> © t h fit f* 2$ £ * s ± # L ■ . 
$ f)i:3?fii:J:oTPSH.fl)7Hl'J:t««L/;vnflig h \z t: h fit f* ?H ^ A ; 
Sf i:±fft4 (S. D.Wagnerb , Genomics. 35:405-414. 1 996) . 

7 \y )\/ t =o .fig 6*1 iSHs ■? £ £ it £ it 5 C t ( ? 7 JV j y 3 7 -7 > ) i> ft £> ti T # 7c . 
L U JK * J8 38 JR *B ft j£ T* 1* b ft/:«'«iae? TUIiMliin vivo T* ft 

6 K totz h Z. mm'.z «k S S&E** £ o t> c i: & £ 7><b£M«^CD# 

^UPy'J-X ftaiKCliaffi. £±tfc. 1 995) . fcs'iMi, 2?15IcDjI 

s?5EaiL 09 a tt v aiiis (- *t u t ;w ^ d > 4 m «< n t & 

7 V V 7 «7 h% L & J§ £ i: 14 , * © - m » « ESttB J9§ * s $L A v >7 7. & & (i >> 
^ (jggPb, &Ift*gft21. 42-45 . 1995) . * . ESfcffl J& (± Jg ft & ft K «fc 'o T # 
ft fil * «l M 116 9 « *'ft * 'J . 2 0 CD v - > * - *f v t- i- > 7 T- (4 * ? v 
•7 ^ O 4 * IB BS ^ O ft HI «: fcfcfc^**, $ 2 SPg©fflraffi«*JS-jK* s ffi«)'t® 
^fcfc**»<b (»*'*>. m&m¥ Vol.11 No. 20 iffij 1993). « 6*J 5S & ? # » * 

« it e ? ^ ^ t- d ^ » ^ t -7't. & j» t ^ © ^ x ie l r 2 o jji ± © it e 

ifct K L/ /c "7 -7 7. 5: fFgf & Z t -? /c ( N. Longberg <b . Nature, 36 

8:856-859, 1994). W* "f 5 * # fcfis *« ifi & L T £ & I, . X SB II «k o T 2 O W 
±©i8fi-?fe^»L/cV77.A*»c>ia^^J*^{;{i, ES«B|{a IC « ^ "C . 2oco^ 
«ili5-?«:^TO{:^ji$i+/cT«77;«:^S3L. 5! SS «k -3 T * * X ti v -7 7. 4 . 
^S"t* 'C £ tffifrftZ # /= (J.H. vanRee-b, Hum Mo 1 Genet 4 : 1403- 1 409. 1 
995). 

#ft£fl6tt*#OES!0lj!Sfc. in vi t roT- ft &g fiB fl{2. !: » ft $ -t+ S C fc**K^^ti 
T^S (T. Nakano h . Science. 265: 1098- 1 101 .. 1994, A.J. Potocnik b. Th 
e EMB0 Journal. 13:5274-5283, 1994 ) . C (D Ja *> Ka % IS -> 7> x A , {0J;L(£j&5;A 
B MB US * f v> ft «: 8« W"C # * 2/ 7. r A ii . B «fl Ifi (D ^ <fe • ^ ft i£4 © *J t " X flft flg 
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•t o : M *n © fl} «i ■ # it E 7- © [TO /x to fij JB" * s ' !8J f# S *l X o « 

- 7? . E. * D-NA© ® A £: ^ o :s: ifc X li uu M © YAC* £ * - !i 0 □ - - > 9 "j fit 
# 3fc DNABr In © * § $ * s 18 ft t % *. <b n X t /c . tO^tnSAS DNA & Jg ft ffl 
gg ( - ^ x rT nt 4 & fe & # a t t£ * ft «r a* v 9 7. All f* U * JU.^ © iife -? # A K 
PJffl§n/::tii4:<. £ /c -r © it j£ & B ill x h 5 £ % * b ti x # ( W ta b , 
]- 7 >7 , yx; , y^Wi'Dy-, littf< x > r -f 7 -f ? , pi 43-. 1989) . 
gL&fcb-Cli. J^TcOi ? 4 t 0A s ^(f ibft-5. 

• f gll^iEf g^©7->7; ES^ffl Ut L X :ni:t h & fe # 3TA £ (? & 3 « 

TI®sy^t&4^fe{*l/^^©A§^JieT-^S{i7^7.©^^(:i:-pT#<(D^ 
□ S5ESt'®6 <!: =f A b ti X t/t (Groppb. ■ J.Exp.-Zool. . 228:253, 1983; fg 

tR«-. ^^v-^7^y'J-X 8 V - y $ -y t -r > #±tt. 1995) . 
6 ^ &M;B&^©7Mb L ^&M© ±, ©x & U . tcdJ: 

jb*jfc$MbfcES«IJSli:;*A $ ftfc*i-&. ESM 4 4Mb£ -tt/c U (Mullerb. Nature, 
31 1:438, 1984) . |{bS 1 1 I 5 5 Ot'li^ Pi 5 (Sugawara, Science. 247:7 
07, 1990) ktAbtlfc. 

9 Z J: *>'X t 6 jb» i: o mm ic o ©#J& K 'J> * v^. " © 2 # li « ft 4 

* # i 5fe ^ © - -3 «± 5ft fe * dnacd ^ ;Mb ft & i: S ft $ ft * . :: *W± an Ml © 4Mb 

i:f# o -c £<b l . immRtofcae^&siK a w «i* s *«s i^a 

(Ceder, Cell, 53:3, 19)88) . 09*1*. ffi {* £ {£ ? © S -ft ^b \z ^ nj X 4 3 «f 

n „, „n u. • i- i. . . — - .» ii /i. i j- -t?h Hff r> *m Bfci i- it* n i ta. A. -J il . 

£6 tfj UiNftSa 155 /'x. I5L lib ' . r T > v IL. L/ /C »fS '£ DOT flCl »^ =ap yv L> /w *30 □ » / /v 

■fb©#ffili.«5Slftfc#8S *V ffl«^Sl£«:IBftS ii<^IBfi* s **. (Hsieh 
b . EMBO J . 11:3 15, 1992) . £ tz . fit <ft $ *l it Ml Ife * X' li 4 f* W it L X . 
de novo©^f ;Hki { *ii: 'J^t^J: Jft"CP6 (Antequerab. Cell, 62:503, 
1 990)' . J: o X C ti * X- © fiff 5 u t ^ b - «S *t ^ KB IIS ^ . iffi M «H OS © « 

-r b < ia/S > ^ ^Hb $ tlX ^ €> X3b 5 9 fnttJiUs? * J v 7. ©BJHIMX IE IS 
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m u -f & t & m -t © c t it ® i -o & & ^> /c . 

Cle" Bflii^ 5 © L "C I 1 Imenseeb © 2 ( P. N. A. S. . 75 : 191 4. ' 1 

978: P.N. A. S... 76: 879. 1979 ) II £ g L & 1} *l li &' b ^ . 1 O (i k h ft M *0i 

m t v c * ec an m , $ r>&7 y v b -m m m. t ? ^ 7. ec^hj jis © £ $m & it £ iu 

'Jf&b*lJfca£&a»b=¥* 7 V "7 7. 1 L /; t ^ ? i g t' o , C tl b © $g £ 
K fc^T li ©HSfc*S£ K S£ < OSH * *«}gffi $ n. ^ © ft if. !i {& ^ > # * 
bftTP« ( I? □ b , v07.©7"7h-v. flX^tt, 5 115, 1987) . t tz . 
l Btf ^IS* J IsnT^/:i:tr)i^bf'-. SSi>bi8$igfeS£5'C:c 

4 US T- t /: i: ^ 9 liS S U 4 i\ ft o "C . d b © $ g II «fc o T (i , 
V ? '*<Bf* H fc^t % f£& $ s*&£f*±©;i£? *: i>^^H/: 

c 9 L /c iSE n ^ T . % fe # if Jt IS H © g * DNA i 7. £ li I; & £ 1" -5 ifi 
^flfrdiS A L« $ it S C i: liBii i; $ n. HE£ C © ft H !i o ^ T t* W 4 
Stt/c'w i: I4±K© I llmenseeb v\ 

8rJi±©iHK?*fS3iTS**7#k Mlitel 3£ c Su IE © * 

* . * & eg (s. . m 12 © * * 5 # k h li & *J <fc 0 s * © ? % d & * 1" -5 £NI « J: 
t>* sasa 4 ft # 1" o Z. i: i i w t I" 6 . 
^i:, * SS m li . ml 12 © # > 7 # k h Si) 4& *J J: © ? ft (i & * 1" © HI i: 

5x□-v^fflBgi:©l^^l:J:'J^i^$n/c/^-1'7 f uK-v^^lm1■•^.-i:^gfi*] 

jV±©ig{:i?£ftiil-s*y7#k hffljtofcftffiirsnafcoT. ^ * » fe # * 
fcli^OWrJt«:».AS-ti:*5§«IJiai:LT *'J IT] W fig /«c # {fc # fi^ ft fe§St5 «H IS 
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* . * % m fi . m IE © # lb £ ftg tt £ t£ # 1- h m lew Jl 7? *£ & Wtoif: 
MQJOte. &fett&© Wi^ ©^ ©&££•&£ fl^f 6 c <h t @ ft 

its. 
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«B 1® Si ^ L /c & . X fl ( c ) 7c ft o ± IZ 1 IE S£ CO ^ ffi . 

3 . £ 3% CO ffl Is] ffi SI A. % m CO M ^ IHfl SS & . g & -5 ft 5fc & ft <fc 6 <^ & ^ co 
Br>i%«J#1'4t.WC-*S±IE2!attOSrS.. 

■* £ ± IE 1 IE WL CO 15 ffi . ■ 

5 . Hi ft SB # Uf ?L ft 'ft SB M T- h h ± IE 4 IS tt CO £ ffi . 

6 . S) ^ SB & * s k h J5JL ft CO IS U CO $0 OS T' * 6 ± IE 4 IE $£ CO £ ffi . 

7 . * - y t 4 > ^ ^ * - # r d ^ 7 E jnj ■ 4 £ ^ , ee^-yr-f^^^ 

/i — m JS I (- Y t) aft IP -T- n * T E? 511 Pff ^ (D SB ffi 11 M A Z tl h V %?. 1 

IE ft CO ^ ffi . ■ 

8 . r □ ^ 7 IE n CO « A $ ft & SS ffi X £ £ £ if L ft S ± IE 2BE CO ^ ffi . 
9/5_y^^>^/<^^-*»a5{a^l8«ffift^»3R0SiSIE? , i«:^*. 
l^-y?^ > ^' * * * - co fli A C «k 0 85 IE g-P ffi m.W ffi «S A flf^ <D ffi 
Jfi SE 5'l * 5 i'fr S CO UP ffi !: m A $ ft -5 ± IE 1 IE it CO 7? ffi . 
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10. i& iti. ® m ffi tik k & m (D $ Mfijij^t'^-yT-f > $ - <o 
to \ tmi&i- & & ^ it® * & mzLx- 1 z * ? 

ft /=. SP (ft !- « ^ T ft £ & fe {* * S <- Mi -f- © Bt )i © * £ fc «fc tf / * & !i Ie 
g| £ £ U it) © ± IE 9 IE 1£ © £ •£ . 

© ± IE 1 Q IE ® © £ & . 

12. a»©^*5ftfeft* J . l?ia©4«lS*'C**S±IElllB«i0^iS. 

13. (DM CD * s k h -C h © ± IE 1 2 IE «c © 15 ffi. 

14. ia'C^*5fefe#* J , -C*S± IE lli£«©£i£. 

15. H H CD £ & * s t h « i ■ v 0 * t? h o ± IE 1 4 IE tic © 15 & . 

16. i5 m a* - ft * Jfe ft # * * ^ ii © k t m m m. m k a ¥ © m ^ m m c 

& 5fe T 5 ' Sfe # © T' tT to 4a 6 © X h © ± IE 1 0|E tie CD 15 j£ . 

17. gflftift H fl9 * & m * s C r e M % X h © ± IE 9 IE IK © 15 & y 

18. S»tl«fS«lSa«^»3R©SBIE?!l* s L o x P IE J'J X $> © ± IE 9 IE 
©#£. 

19. ffil^fflgS ^gllffll ^ » IS * s E tt » SB 8&- (ESiMlfe) T-'* © ±IE 1 IE© 
(DJ5 : &. 

20. fflmaft^a$o)s^fflifi # - 7 h u DT-4oai-jia x * © ± ie i ie $fc © 

21. * % *5 J: 0' / * lifsM £ 4 C ft * ■* SvMi 
O Iffl Jig £ ii IS -T 6 X g 4 $ b II ■ g t 1 ± IE 1 IE W. CD 15 j£ . 

22. ^ & *> J: V / £ li $5 Jg 4 4 U ft * & {* * © ^ (i * © Eft # * £ 
O ffl AS CD M & tf. v - ii - M B =f- CD % m II £ o* < t» © T* * 4 ± IE 2 1 IE & © 

urn. 

23. X «l ffiHt Ut ? T- * 4 ± E 22IE « © ^ . 

24. v - t> - m (5 •■? * s * 7 > ^ v >' & * 0>'J# fe ^ yfi ^ > W '< green 
fluorescent protein) & & ? * S- 1 Mi * 0) cSt 8! ft i8 (5 ? T- * $ ± IE22HE 
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■lilt © 15 & . 

25 . ft * » fe «£ * © I > !i © Iff # t h Ell T- * S ± E 1 ,12 ®c © £ & „ 

26. i^^^ti/cyi-^^fe^^oiMi^rorr^^^^-rs^^ h 3b VA © {f- & 15 : & 

(a) #*&fe#*5i,Mi-5-0)[lrJT-fe£fc5 ? □ ir ;u 4 flFSS L . . I* 5 ? □ ir > © at £ 

(b) mm3®m®K5hm<Dm^mmiz kivt. ituE«£&{*&©^i±^©Ktt©F/? 

- f§ (U fflft AiiJz'J^^^-^^A-tS - i: 1: i ij . bj E aIt M O 3P tfc -7 — ^ 
> y £ Sis T II, 

(c) iSiE-tBl^fflftA&^Ofi^fflflai-s^-c. liuiE#*»fe#&£^f±*©0rJt© x' 

- > y i m 1 tz&Q. iz &11 © % & *> «t / $ /c 4 l © o ii, a «k v 

■(d) SiflEOX^S/ctieffit^C/c^^Sifefls^s^Ji-t-oBTjTr*^*,''? ? o-t;i/£ 
flPKL. ^D-tr^^coii^::^ 0, miiOX^ £ i&IeJI £ u /; fl- * & £ # £> 
S v Mi © Bfttf £ 4Mb £ fllte £ & t 5 ft fc h liM i: & A S ir -5 IS 

27. 11 ( a ) « «fc ( b ) **ifc»»0teraifflgs*ft*©*^iHBii&*£ 

*3 ii £ L & . I g ( c ) Hi o i IE 2 6 IE tt © £ j£ . 

28. laotliStAilffll ^ ffl & # : f| & 3 ft £ £ £ # & S iM£ * © 
$rJn£«&-tot© V 3b © ± E 27 E tt © ;& S . 

29 . ■ * - y t -r ^-i«TD^7fi5iJis*-. ^ ^ - y t -f > y * 

* * - © Ai: «fc U bu E t □ ^ 7 ffi ?J F/r M © SS ft K SS A S ft S ± IE 26 

§3 *fc /n -tr-it 
ou w yj uj. o 

30 . ^ o J. 7 SE fij © $ A $ *i tz g|5 ffi (; % £ +f L © -5 ± E 29E m © £ 

31. * - y r < > y * ? ^-**SBf£[!RfRfl*| ffl & A S# ^ © S2 ft BE ?'J fe & * . 
3£ * - y x y > y ^. ? * - © # A C J: 0 t5u E g» fii ft !M M Ml &k&%<0 

M SE ^'J * J iTr S © SIS Itt <: W A 5 n * ± HE 2 6 E ilife © 7j t£ . 
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32. as ffl ft *«isa«A»*(D *& us be m t & t? * - y x -f > if * ? $ - CO 

ffi A (I) m * ^ i Mi ff A tft iZ . $ ft IS A*J & ft A & % & JS T- t -5 * ? 
^-feffl|pISHeA5!ft¥©B^ fflflg i: # A L . 85 IS 8P ft ft 15- W ffl ft a. 8 $ ffi 
£ £ 31 ■£ L «) 4 c t I: «fc 'J . gp {5 ft £ « M ft A £ % © fg Ira £ n ** m A $ 
ft §P ft II *J ^ t ft * % fe f* * 4 .tMi © 0r in (D X £ JS «fc / * / c (4 & 
j£ £ £ L <fc 6 ± IE 3 1 IE ® © £ & e 

S ± IS 32 IS® CO 

34 . Ie m -i> s . ft * Uk ft * * © ^ li -f © ff i: f§ ID ffi ft A a ¥ © ^ ja fi§ jz 
S*.T&5ftfe<*:OH-C-(T*)ft*t©T***±IE 321H «£ © £ j£ . 

35. fflS ft 'ft A W ffift A & ft C r e » % X' h © ± IH 3 1 IE Sc © £ & . 

36. gp ft ft A W M ft A P ft CO I? E m rt s L o x P E ?<J T- & 3 ± IE 31 IE fi£ 
CO £ & . 

37. *g |i] fflft * Si * CO X i^ffl & **E &#!ffl (ESiNEM) "C tb -5 ± IE 2 6 IS « 
CO # j£ . 

38. tBHfflftA.»*0iti,*«lfiiSJb i -7 h U DT-40ffl fi§ T? ± IE 2 6 IS © CO 

# m . 

o m m * m a -r s x s % s <b <: s t* ± ie 26§e & <o # $ . 

40. * £ *j J: tf / s 'tz litem £ i; /cft&&£# .* -5 ^ COSf ^ t # 
O m CO ]8 & v-*-ilsf ©^SCl-?'< t to T- £> « ± IE 39IE © © 

41. v - ti - m '&m m m tt Ji & =t x- * 5 ± ie 401s m <o ^ &. 

42. y - ^7 - il a ? *s X 7 > ^ 7 y * CO ^ ffi 3t ^? > A O % (green 
fluorescent protein) « £ ? * 5 iM± ■£ <D & £ f* i! {g ^ T* * S ±.E 40£ 

43. IS (d) K *j ^ T . ffl|^fflft*»¥<D£^ffll!&a»f,^2ni-tr;|,£fl= 
/:».*!ftfe#*5lM±f OBifr S: CHOtt JJ3 'II # A L . ?X ^ "C . 3$ CHOflO Jfc! A 1 
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h 5 V n -tr )V £ ^ L . r£ 5 ^ D irJl' t <D It § i: J: 'J . 19 E fc «fc / 
* (i Ik & £ * U 0- * % fe # * © VM± x © Wf K i # it # ffi. ft % {£ # T 
© ffi M IZ & A * it § ± IE 26 sE WL © 15 m . ' 

44 . # jb £ m 14 4 fp T 6 «B £ H 14 C4 NTjft ( ESSffl BS ) T* fc 5 ± §E 26HE «"© 

45. # * ft * 6 i Mi * ffi BTr K M V & * X ' h h ± IE 261E tt © 73 $, 

46. &g£*i/=#*lfefefl^ai*li*©»rtf &«8T£#fc MftC^gjat'^ 
T, TIE©X*I ; 

(a) ^3R!fefefls**^ti-?-<0»f>T-?:^t; 5 0 D-fe^feffggL. 1$ 5 * □ -tr A- h CO 

!C «k U ffil^fflft*?i&¥©£^ifflllS^SuiE#*&£f*&6i.M±* ffi$f> ! r£i#A£l±-5X 
g. 

(b) a5SEffi^iaftA.S!j^©S^jHBJfi , .;S^X. Ho IE#-*&fe# & -5 i^fi-f co®f tf©#r 
'S©8P{fc. St//3llittlEtl(^M^A?iimffiat^J^C4*1-S^fe#ffimMffiglS{5 
C ffi is] fflgl A £ «fc 'J AT 5 - U. ft IE /ft g © gfl & (I v - 3- 
>^'£5£TXH. 

(c) ■ HUlEffllsIiiaft ^.S&^OS^aBBSliS^T. 1S2£*i-3feifefe#£>3 iM±* ©Wflr©? 

- * > ^ 4 L /c gpffl !: fc * fcfcrfc J: tf / £ /c li$5J£ £ £if L © S II. 

(d) iaiE©fcfc« «fc / £fcliis£££bfc#*Sfefe#&SvMi*©Wfi ^ 
^ot^fcftSU * D-b;i/£© 14 ij . |!iiE©^^*/cliejS%^l;/c^ 
*5fefefl£*5i»Mi-f©Bfit «r^k Mi]^E&^©?iBJ3§:i^A$-tirSXII. *i J: 

(e) aulE^t M&«B&3fe©*Blfl&©&£. IrI8©# fc h i&^©&fc** L /c*^ffl|p n^ffi 
till 

£.fri9fE:6fffi. 

47 TJg fa 1 ) « J- 7* (hi «-SSy--ie5Krm*BlHl*Bi*^^^/r«s:t^traB^ifc^ 

- ■ • — i-i- " — " — - — / — ' — w --' i i-i l • TJ-L J^N. /(. /yj -7— |cy v nHU /J Li C. _I_ 

SB J3S St £ U /c a - xm (c) % fr o ± IE46IE © £ ffi; 

48. II » © ffi 13 ffl & A a $ © ffi ^ «B fl& *M S?C5^*!fefeflE*5lMif © 
W fc «ft T * © T- * * ± 3E47EK© 5 ffi. 

49. ^-^t^ >^'^?£-7!)>f-Dp< 7 iE?'J ;j& £ - y -< > 

^ * - © fli a K «fc 0 M IE -f □ * 7 BE W a* ffi M©8Pticc#A.3ft$± 8Q 46 
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is .mc © 15 m . 

50. t- D * 7 fiC ?J © # A t- ft ffi ffi i: X ffe £ >± If t © 6 ± SE.4 9 8E «t © £ 

a. . 

si. * - y r -r >^*?*-* s g»&ftfie*j8i&a.»$© @ is @b n * s * . 

* - Y r -r > y * ? * - co W a £ i 'J 15 IS S$ &. ft H W Ifi & A P % CO B . 

!$ e ?y *< Pi? s © 3 iSL'iz m x £ n a ± se 4 6 ie « © £ & . 

5 2. 8P # ft J* *. 8 JR © IS itt BE #J & £ *J.* - Y r -T > Y *?.*-© 

if a 4: H i: & £ ^ li fit A M K . $ ffi ft H W & $ A » m i fg SL "C- § 6 * * 

^-*taraiiiftAa*o*^iWJ!a{i#AL.i!iiEffiffift^WM^A.83Rtg 

ttt^a-ttLftSC i: i: i 'J . $ GHS II ft & $ * P ^ © IS IE ?0 ® A 2 
n w ffl-c *j V t ^ * ?ft fe fit * ^ <i -t © Bf ^ o X £ « <fc / t tz fi is 

g & £ if L © i> ± IE 5 1 IE tt © £ S . 

53 . Is ffi * s . &&©#3feSfc'fe#a*vMi£©WJt©r.BT'ftfcftSfc©T*A 

5 ±IE52IE«c©^ j£. 

54 . 6 fls , ^*5fefef**4vMi^OBfWri:taPllia«IA.a*©W^tffll!S(- 
E& * I" * & fe # CO T- fr ft ft S £ © T' & © ± IE 5 2 IE VL CO 15 & . 

55. gPfiHSWlg^^f A J C r e glfio ± IE.5 1 IE « © 8 . 

56 . Wttftilfi*J'ffiglA»3R©BaiE? l J* s Lo x P SE ?<J T- * * ± IE .5 1 IE «t 
© 15 & . 

57. ffiHffl«*jam©KiAffl|&**)Ett#aill& (ES*ffll&) T- & 5 _t SE 4 6 IE ait 
C015&. 

58. .f@IHift^a$©I^ll^-7 h 'J DT-40MT-& €> ± IE 4 6 IE IK © 

59 . * £ i (/ / £ tz li $s ffi 4 U /c # 3fc » # * h IM4 -t © $r K £ 6 . 
t'ttlS4afit«II% $ t> K 3 t* ± IE 46 IE ft © £ & . 

60 . % % H «k t>' / S /c 14 K SE \ & IS tz ft 3fe 5ft fef* * VM± ^ © BTr )t ^ 
V m BIS © 1 & * 4 - > - * - .1 £ 7 © ft Si ^ S o < t © X' $> £ ± IE 59-BE stK © 
"5 ^ . 

6 1. v - ti - m B -T *»* ^' ff'J W 31 (5 -F T* o ± ,1E 60 BE ifiJi CO 15 & , 
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62. v - tl - jjg B -? tf* 7 > <7 7 y Eb * CD & £ <g ft * > A 0 M (green, 
fluorescent protein) JI a -? * 5 ^ !£ r CO & £ * £ ? T* * © ± SB 6 0 gE 
lit O ^ a. 

63 . I m ( d ) II ^ T . . J| ft *fl & x .J?j| ¥ CO K V N «H IS h ^ 0 o -tr ^ ft 

k-a-* » fe# * s ^ it * <D m x i cHotaia ^ t-\ 12 chomb 

<b 5 ? d -tr ;u ft SI L . JK 5 2 n * ;u * © fl. £ n ± y , US IE * fc J: tf / 
* fc.liie I 5: 4 C /: ft 3fc Jfe fe {* & h -i> Ji t- CO Bf> # k Mi) & A $ 0 SBI 
IS «w » A $ "t* * ±IE46ffi«©^r jS. ' 

64 . h ii & £ % co ffl !§ . E*/cttE«l&**0«|iaill&T*S±E 
46 IS CO . 

65 . # t h m % * * co m m & . ift it s & i* # # & * o ig * «b b§ t- * s ± ie 

46 IE ffi CO ^ j£. 

66 . # t Mi8i£3fc®fflli&*s, Bfei'ES*©»jNt^aiJ!&T**'s±iE46iB«EO 

67. ■ * 3S fit * * in ti -f o »f n * s t: h S * T- * 5 ± !E461E«c co £ j£ . 

69. Jj*i:i'JiC/;!(!ft#Rfri>'. 

( i ) v - ii - jg £ ? « i 0* 7- □ ^ 7 IE m . *j «k tf / * /c fi 

(i i) zmsLftm A»5Sosaiie5ij 

.fc 1" 5 co X- * § ± IE 6812 $£ CO # fc h li «g . 

70 . «»©^*»ife#*'6^{i-fO»ffrO|iaffllEffi{;j: y i u /; gfl ^ A 
ft*&e>. tt;*-<ffi*S-*--?>;JI=l- K iiH 

71. fl&ft*.fl#3fcfefcj&*.' 

( i ) "? - # - £ ? J; ^ □ ^ 7 gg ?ij , « J: / £ ft li 
( i i ) »ffiftHfl*Jfflifc*i**<Z)i!8M SE *"<J 
M 1" 4 t CO X- h © ± IE 70aE m CO # t h lb m . 

72. *U$Aft«fef*CD{fc£f7J\ Mi^MIJacO^^CfcHNTil-IiL^ t(DftS 
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±iE70j£iK<O#fc: hid ft. 

73. »ft*.ft-3feftfettj&*l: H&#-C-*5±£70gEiK©#k 

74. *fi&A«ftfeft^k h 1 4#»fe*i:k h 2S».fe#i*X-*S±aa70att©. 

75. llftA^ftfeft^k h 1 4 Sftfeft t k h 2 2 Sft£#fi*T**.&±IE70Ktt 

76. M ft 3. ^ £ ft fe ft k h K ft S 01 it £ ^ i: £ ft A it a ? fe £ & ± IE 
70Ett©# k h Iftttl. _ 

7.7. sa £ * ft # sfe # -a* t k m ft a & s a ? t @ m k a & ? i # t* ± is 

7 0 IE He BjftHti. 

78. t 9*-C*S±£70§Ett©#k M&fcl. 

79. WHf3S-C-*SJblE70iEtt©^fc 

80. «>i/T-*S -tK70!Btt©#k hfttel. 

81. t 'y'>*-C*5±E70Ett©^t htta. 

82. ■*a-ea$±IE70E«©#fc httfei. 

83. -7 h 'JT'&S±IE70|£®;©2Ek hl&fti. 

84. ftfe#**VJi*©Wjt©fcfc'fc <fc tf/ * /c til&ffi-Ki <J £b /c,fflft*.ftfe 
( i ) t - ii - jg a ^ «fc t- □ * 7 8E 5>J . «fc 6 s / £ tz li 

( i i ) $ ffi ^ n w & ft a & $ © 18 is ie n 

tfm A 2 ft . & 1 , k h % £ ft © & < £ - © ^.J* % £ gy IE M ft A 
ftfeft *6^liftfe#Br>t£«8-f 

85. IfflJI&^T^^Jftfe** S iMi-t ©Bf i&IS T S 3? j£T** o X ; TIE 
Oil : 

■fe ->Vfc © fit £ K J: U ffl ft II ft A S/J ¥ © ffi ^ JHH fl& ^ m bE ft 5fe ft ft * -5 
li*©»rjt£#A$1*<6Ill. ■ 

( b ) m be ' ffl m. ft Pi % m © m ^ jnh iia k « ^ -c . ^ e ft * ft fe ft $> z> ^ i* 
'■e © m # © m m © sp fa . s / x «± na e ifu m % a m © $ ^ no m i~ da * 
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to^fi^iDr/fgtOili {<l i; fg m SB & x_ ;: J; <) $ - Y =f * > y ^ 9 $ 

}f A f o : i !: J; 'J , iiii E ffr g 0 ffli '!: -7 - 4 > fe fifc 1" I ffi . ■ i . 
'(c) B5 12 ffl |n0 ffl $ * yjj $ © Hi ^ «H J}|j c & pt, ffif E ft.3fe » fe ft * 6 im* 
•r © if © v - # > ^ * t tz 3 ft K 1} 5 * <k £ ft it & m r £ if L 
o I i 

4 £ hu HE 15 & . 

86. tM 4#2>5iM£2 1 Sft£ftE&*CD-fc > h 7K5»JiS«fc tfSSfimgftffljg 
ft*5tM£ftfeftBr#-C'£>o-c; 

( i ) v - # - a & ? *j i u - f n > 7 IB ?ij . & it//? /c (i 
»feft.*SiM£Sfefeftflfffi. 

8S . b h ] 4#JftfeftW#.fc < }:tffc h 2 2 S * fe ft »r f £ ± E 88 K 

90. khHSftfefrifriJitfknSftfeftSifri £fc±E88E« 

Jfefeft * 5 iM±&£ ft »r . 

91. t hm<*aasa&^*jj:o < k h m w m. m x m & * * tr v ± e sse « 

0*&ft*.iftfeft*SiWi5fcfeft«rJt. 

92. k hffi ft £ 01 £ a * «fc tf t MJt ft « 8 « « {5 £ ± E 88E * 

to ,m g| ft fe ft * 5 in it ft ft c§r .fi . 

#BJ3«BStt.- *EO)ttftli0g«5fT'&S B#@!|$Sfdi®. 10 - 236 1 69^ CD 
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m m (Dffi & SB njo 

ED 1 !i, k h2ftftfe# (UTr/i) fe <& # "t 5 A 9 An 115 CD M tfr (PCRfWtfr) 

El 2 li, E14tf ttft d *J i^T k h 22#£fe{* (Br^ ) ^fS^Ti^Ci:^ 
^ 3 ft T -6 (PCRSI/r) . 

H 3 fi, 22Sft£#*'A.ES*BII&i*dM y v AC'fe^T k M 1 E 7<J rt* « ft 2 
ftT ^ 5 Z i: 4 3*1" tta&M^KT-A 3 ( If If >.)B*t') . 

1 4 ■ li . k h 221= JftfettlA^^vniiliJj'lHkhJftfeftCftSCtt 
?rit«t»l!)?It'*S (PCR)S?*/t) . 

15S, k h 22#Jfcfe#* A * ^7vnci5Wik h ilte^fgm (RT-PCR) © 

@ 6 li, k h 22#»fei*# a-# ^ 7 v a as sic « w 5 k hagf^a (rt-p 

CR) 3*-r«£l8ctt¥ST*&S. 

H 7 fi. E14Btt*{I *J k h 4S»fe# ( frft j #«ft $ ftT 0-5 " h ^' 
Ssixtv^ (PCRjSStfr) . 

m 8 li, k h 4 §&fe{*>§ «W 6 k h L 1 K ?'J £> ft ( -y- if > S¥ 

1 9 li . kh4'SftfeftiA ESJffl flg. A * =r * 7v5 7i:t5PTt M l E 5U * s « 

Eibli, TT2Btttl5i:SPtt M4tftfe-#' (fffr) ^§^nti^:H 5 
*HTP« (PCRjBtfr) . 

HI Hi, k h l4#Jftfe#*AESIffllias*#> 7 v * aM gid felt -5 k hft'feft 
#-&ft ©if $r^1-m^»ii)¥K-e*€> (PCRSfflr) . 
■0 1.2li. Jft£A$Jf il£¥iDJBG418iB&7-7. h 0'IB»* J ^£ ft-C i^S. 

0 13-li, k h Ha?S7 ;u 7 5 > ftfi-* ^ 7 ^ $ a jfiiit k h ffift igMjgjg (EL 

ISA) £ ftT 5 . 

HHIi. k h M7 Jl y * > ftg* > 7 v 0 AM k h fitflMgGi&K (EL 
ISA) a*a* $ ftT ^ * . 

H15li. k MgM££yW -/V K --v * □ - >H4B70IW#r ( ELI SA) © 
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^ £ ft X ^ 6 . 

H 1 6li . t h 2 § Sfe fe ft: g|5 # rr it & 01 4# $fe fe ft gf$ # 0? Jt £ ftfi "t 6 "7 ■? 7. ES 
«MI&J* ( TT2*ffl US ^ PG15) OFISHIW'#r©em&^-rjfefei*OJgS©^ST-&S. 

in 1 7 ii . t h iM m 7 y 5 > & g * > 7 ^ ? t. .in m ^ w m t > jm m 7 ^ y 5 > 

t h 1 gGfn ft m (D it iP *»' 3* $ n T i. ^5 . 

B 1 8<i . t h Ifo rjf 7 ;U 7' '5 > ft & * > 7 -7 ? * Illl * * 0 ffi fc > Jfll ft 7 Jl/ y 5 > 

t h 1 g k tA ft m <d *i in * { * $ ft t 1 > $ . ' 
B19fi, k h 22#5ftfeft* ATT2UB8&ttC *J W S k h LlEJiJflD«idi ( -y- if > JW 

0 2Oli, k h HH?»7 ;U ^ 5 >fc£#>7--?$7.II(L7ll*0flik h Jfll » 7 ;U ^ 5 > 
t h I g A fitftfiSOtiin**^ tlX 

0 2 Hi, t h 2§$fe#Si^fr)iiA^^7vno?Ii:}U^tt h 2§& 
feftg$#Kf Jt 75 J && $ ftT 1*5 C h a* 3* £ ftx s & 5 (PCR»«t) ; 

H 23(i, pLoxP-STneo y y 7. ? K DNA GO % it £ ^ L T I* -5 . 
0 25ti. V >7 T-ffiftigSI « (DY J A DNA©*f§ it £ SLt^i. 

a 26ti , ^nffisiiic ^-y-yT^ > y ^ * * - j& n e & ft tt2fiu as 

y 7 A DNA © if +f y 7' D y h K ffi T <5 7" D - 7 i: *g Ml £ & A ft T* ft £t $ ft 4 DN 

12 271*. v «7 7> fJt ftgffi O-yyiO y* 9 9 - t Ji£ flls ft ft T T 2 FjNB Ife y* 
7 A DNA <D if if > 7" O -y h d <£/8 T 4 y D - 7' £: ffi |3 A ft T' ft fit $ ft -5 DNA 
Wr ft (I O V T L T L n & . 

H28ii > t ^ ^m#a»firaiiift A*2&t;tirafflft Aft s*K»s(;4i8»'it«i 

©Iff >S?rrOSI^StiI*B?It'*o. 

H29(i. v «7 Aftcoif if > ftl #r © * ^ * Sii ^ Jl 

T* h -5 . 

03O(i. pLoxP-PGKPuro 7" v 7. ^ H DNA f c U T ^ o . 
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m 3 Hi . v 7 7> in f* 'Pi S3" * ^ - y -y x -f > ^ ^ ^ ^ - £ Jg K G ft f* TT2F«B 113 y 
V A DNA O -9" -if > 7 □ -y h IZ (ill ffl "t 6 7" □ - 7' 4: ffl |sj % * fls -£=■ & tB 2 n -5 * § 

• IS 331*.' HSAftg 7 V 9 7. Uli fCDffiHSAk h 1 gHffi {* fiffi 0 if Ja ^ LT ^ 

H34li. k M4#»fettWrtt;&tf, k h 2# % {* Efrtf 4 £8 1" 6 fiti* III , 

H35f£, HSA^g^^ 7 "7 9 ^ Ifa *©UiHSAk h lgtfif#ffi4)ii iP 4 ^ L X ^ £ . 
H36(i, k M435fefe#Wrtf £t/7 ? *A9fffl8&<DFISHJB#T ( k h -t > h O * 
7B5?'J 7' D - 7") CSl^tiino, 

H37&, k h 14#&fe#E9rtf £ £ v 7 * A9ffl Jig © FI SHJBtfr ( k h ^fett^fl 

0 38f±. kh»fef*»rJt (14#:SC20. 2 # : W23) <D ? 7 7, ESSffl fit (I *J t) 5 gc 

[H39(i, k hU#Sfefe#BfjTT©V'>7.<i#t;*J-{tS$^ttlB-«r-©S* i £:^LT 

MAO It, kh223&fe# £ €> G418W««l««BliaOPCRjBlfT©fe 

E41li. BrMbk h22#Jfefe#«:«l*T*A9JifflBaOFISH»«f©l|g*^^t^H 

0421*. JECJ: U fit a $ *ifc£±fc k hfni*^M^1-^^7 7,^^©i?ffi^ 

E43&. k h 2 IV23£<£&1-© ^ 7 *Jfo?i!*<D k MJt(* « 

0451*. pBS-TEL/LIFPuro W J»ig 3* -fr . 

lH46(i. ^ 7 h 'J DT-40*Bfl&tt K fctt 6 k h 222V»fi#(D<B#/ 4 ;7<T„ 
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EI 4.7 !i . LI Fig £ -T & K ft S 10 fS] *fl frfeK fr.<D £ .£ a* "t . 

EJ48I3-. DT40/S22neofflflia»CfeM^ o t' h 22SSfefefr(3DBr>ir<b?: ^-T. 

1149(3.. tfBrJi <bk > 22*Sfefefl£fe Ml" 6-7 h "J DT-40*OIJ}&$c £ ^ 

1150(3.. TNF- a ^ ^7?n ffil iff ^ <7)fitTNF- a t h I g y IS {* fi <D i@ ftJ 4 * 

11151(3-. ? ^ 7 v 7 i: o Ij § 7 v 7 □ GMl i: M t § IS I ^ S t „ 

0 52(3.. 4- * 7 -7 9 IZ S3 ft '5 GM2!I pb i" 5 j£ g £ ^ 1" c 

1153(3.. v > ^;UTc/K0v 7 **liiM&MmACSI§?fjTCD££^: ^ 1" , 

1154 is., v > $OHc/K0v ? *ifiift * k - Hg«g<0S!|-£*6* fe a*-*-. 

1155(3.. •> > ^;Hc/K0v t7.7.kr»* k !- I g y ^ 7 * ? 7. -f jg © $| £ £±b. £ ^ 
-f , 

115613.. HSAfcg L/c ^y;Hc/K0v ? 7. ifo. if * <D ffi HSA t h Igy fit # fffi © ± # 

1157(3.. HSA&S L tz ^y;Hc/K0v V * [fil j# * cT)£aHSAk h 1 g /c ffiftsfiffi 0±£ 

H58(ik h AlSfcfett A. -HAC <c -HACflF-K Oi5fci& % 3* "f . 

H59(3. fc h Al5fefe# a -HAC, * -HAC3* A7 7 7. ft K 0 tt «& 4 * "* . 

H60i3. # -!r -y h * ? 5? - p 1 oxPHyg £ p i oxPbs r£> {ft & £ 3* I - . 

H6K3.* -y f- -f > ? *.- P HCF2loxPHyg(F)0«lig IB |sj jjjg g * # 0 R| £ 

H62I3. S-fTiyV^tS -pHCF21oxPHyg(R)0«ii ffi P ffi « * {* 0 N £ 
;£ £ 1" „ 

1163(3. -5" — -V -r 1' > y '~< 77- pRNR2io.xPbsr0tH it c |@ ilj A. fa CO fsj % j£ £ 
1164(3.2 -fr -f 2 -pYHZloxPHyg(F)0«ig-fc f§ In) $ * ft 0 [5] £ j£ 

1165(3. # -tr -y > * * * - pTELPuro© «5 iS fe ^1". 

H66I3.:? - y? -C > y^ ? 5? -pTELPuroCD8A(F)©-|«ig i; ffl |nj MIL « f* 0 |5| £ 
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fife & .1" , 

£]67i£ $ - f r- -r > ? $ -pTELPuroCD8A(R)©«JiiS t ffl-lsj *a ^ Af* © |s] £ 
fife £ i T , 

1168(ib: h 2#^fe{^±©M{£?--77-cO#fi> CDSAiS B -=S- & "C x □ * 7 h 
7 > * - h L /c ? o - > CD 1 0 iC « ft o t h 2 # & {* ± © ig £ ^ v - 77 - ©#£ 
£ "t . 

[U 6 9 (i ^ O — > C D 1 0 II o h pGKPuro7 O-^fflWcFlSH©^ £ ^ 1" . 
E70liCrefflft API^S^Jl^ ? * - pBS 1 85h i sD© *g j£ 5: it. 
El 71 iiRHF? D - > £ RHR^ D - > !: ' 6 ioxPIHCffiffc© AX5fefefc©ttit*: 
i 1" . ■ 

H 72 !i . RHF ^ D — > !: fc § i 0 xPH Is & & © ^ > A H « CD ft it t Is & « IS © 
7c ©.©PCRfn]£i£ <:it. 

IH 73 li $5 & «t 12 © tz © PCR© & S £ ^ T .■ 

S74liRHF^ D - > iz H 11 S pGKPuroy-' O - 7' £: Mqtertt ^ S*J 7 □ - 7' % ffl ^ 7c 
FISHS. tf 2 2SJftfe#|?ifi^D-yt 1 4 7 D - 7* % ffl 7c FISH© IS 

@75!±HSA&3E£ L/c^^T?* C- 1 0 Jfil * © fit HSA h lg7 £/ I g A fit fiHi © 
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% w * % me i" & /c <o © a & © ® 

h&£tt:£/cte-?-©»r JV # I . g % fe ft * £ «i r © Bf jt ± © 13 t£ ■? fc & 
K t * " ? 7. ilft.'i. 

( 1 ) h & fe ft * / c ji * © r r it * & ft -t & & fe ft #5. an na © ^ 

(2) 3Mfc £ flgtt & {$81" 6 v ? ^ ua ^ O 5 o ir ;Uj£ !: «k 3 k h &feft £ t- 
(i ^ © fr © a 

(3) ±Ev«t77.i{ffllia?:ffl^/£*^7V^7»©^S!i 

(4) ^7vni:«lj5kh^fe#§j|SO ? , khii£?£Mt£ 

* © 8r « # L . & Sfe £ ft * !£ * © ± © jg ^ * & 3& "f S # k: h «i % 

T •£ . ) . 

fcfcig?. k h &feft {£ 23S ..(8tf£ 24ffl) 46##£L, ^ ft ^' ft 50- 30 

0Mb© ft $ ©DNAfe £ i: £ ft* **. j% BE (I &> i ^ T tiS6 jtlfcfeft i: L tgl.C?! 

^ 4 SBtf^tf t, £ £ ft 6 . *©DNA©*£ $ ttiim lMbJ^±/£*\ * *l JJJl T © * £ 
*feB ( B©«f«tt^M«, BS«T-©^D-Ji>^*SiiM±ffll!a*»c,©DN 
AJft fcfir&ttf . &feft-?-©t,©£|£fti: L T v 7- ffl ft X- k h 

i^T . «*&»©£ hJftfeft*SiMi-t-©Bffrfe«^f-rst©&ffit. 

Sfclifi. -5-©'iE#ft«ljia©±-C » /i tt-apc'«.^T , k h ift'feft±©*-&* 

t \ /-f "if? /Ti U L im 1— rz. ±. iZSe IB I — . ^ -r J. _i_ 
w »cs T^L ?A ^ ^- I - >£i UU J '(I ^ % 1/ L V* ' X> 'C 1$ 9 * 

( l ) IXfttd fttz k hSfc£ft^zli*©Wtffefimi-Sftfeft##HIII&©flsK 

2ftfe#«^*fflfl&4: I ) 5 S ffl AS X- 38 SO nj «g v - * - r* ffi IS $ ft tz k 

hifeftftfcGt#L. 2 ) -t ft $1- © k H & fe ft £ ^ £ & •> , 3) 5 2D-fe;H&j$ 
fll ** SB ^ «ll lia . Hv\ 

k h % fe ft fl| {,'* © # i: L T . k hili*©*c,>J>s «n M «fc . ffi «l! JIS . tfj ^ 
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m m m * m ^ © - t a * & # . ■ <± f* © x £ . *a «g «j < . 

*/ciSH 8 fj 4 ,6 & # g -tit IE S $ & %■ W M M L T ^ 5 . 

*-ri) i:oi>t. t h ai i& i* m m (G4is. k , a-D7,^»,^^D7'f«> 

£ & -T 6 3 k^'T'lo, C 1 c ffl l * © V - j) - % $ $J U(D © © 7 □ qE - $ - t 
LXIi, t Hfiffl^ibf. -7 9 7, ESI9 © I o & .£ § iffl T* £Jj ^ «t < flft < t 
L ^. C CD g fl*j£ I+SV40X >^ >■»*■- fftA;|,/;^^ ;i, * f- = > 
*t-t'yn?-^-fl)Igl//:tfl) (Katoh<b, Cell St ruct . Func t . . 12:575, 

1987) , "7 7 7. PGK- 1 7° □ =t - 5 - (Soriano-b. Cell. 64:693. 1991 ) % £ ffi 
^ -5 C i * 5 SB * S . xU7hD*'U-V3> (EBb, «B US I 3* £ A n , 

=Hs£?±, 1992) C J: 6 £ fUS t . 5M 8? 1" © C i: (I «k *) . « A $ ti /= v 

- * - a ? * s . 23*1 46* *5k h ft f* ± C 7 > $' A C A S <fc 9 & h 
fflJSJ&K Ie^^© -7 -f 7' 7 U - * f# * ~ i: * 6 .. 

3) do^T&.#<©tr- iE*«B'flS * 5 5 ? o * ;l/fl2#ftg « li © ^ © t*. 
±ffi©J&JttEftf* 4 7 □ -b j£ It © K ^ HUBS 0!l * V7 7.A9&QB& (Oshimu 
ra.M. .Environ. Hea 1 th Perspect . . 93:57, 1 991 ) t ± B Jfe I* £ 1" •© C i: \Z «k U . 
fl^tS * tt^T 6 C 777. - k h m'M'T- te. t hftfetttfigiR 

taiRtsitiuu. 7-*>^sntk h % ft # 4 $ s & ft + z> z. t & as 

2) <D 4i/:t/:fti:. C © KB jg.Rk ^ ^ b 5 ^ □ -tr ;u «: IX ^ U . 

*--caiRl"« C lw'«k «J . Wf>nS5^D-t;l/Bt^»©^<{i, l) .2) . 
3) © * 4 SI U /c t © T- * S % A ^ ti 6 / v - ^ > ^ $ n t hftfe{*© 
iwi^li. i^SPgt'tlbnsv^^-k: h =£ y ^ □ ^ V - A at « ffl US « T . 
PCR ( ft "J > 7 -ir"^ x -f > 'J 7 0 is 3 >. Saiki h , Science, 239:487, 1 9 8 8 ) . 
■9- if > 7" D 7 h^|/T ( Ausube l h , Current protocols in molecular biology, J 
ohn Wiley & Sons, I nc. , 1994) .FISH (7 )l X Uy-t>7W >f -f f a-A-f 
7 >; t'- 3 > . Lawrences, Cell, 52: 51, 1988) 8£ flr U «fc U M * 5 C 
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^ □ - xi o . -t n>' n± sfi (ornm £ is u & l t . @ w jfefe v - * > y 

t h amaj^K'ii ? □ - > <d?i£ & n o ox ± 

Id © $ *I £ ^ £i£ L M# b ft S £ W v 0 * - k ^ d^v-a m ?I ftfl M c *z> 
^ X k h % fe f* O ID £ ti o Z, t W Rj tt t- & s . 

£bC *A£Sfr»fett±0DNAE?iJ*igtti: U/cffiliffljft A (Thomas b. C 
ell, 51:503, 1987)1: «fc <) . ft % <D gfl & c v - * - jfi B ■? £ J? A f 5 C i: t rJ ftg 

v - k h $t @ *£B *> 11 m u /c ? -o n -t ^ k # > *jl m m -t -5 c t iz i u ' , 

- - dp > ftfc k h £ BrJttt U v ? 7.A9M c m At -5 C i: t . 

£/c 5 * nir^C^'Vv^MlifU^^tl^T't,, * 5 fJ $ T-® # Br \t L /c k 
Hfef« J IA^o:!:»^5. ::*if> » b ft£ 5 ? n -t ;ntt 

ftfc k l*»fe#Ogp#SrJt 0X^5. UbS, g^Mii 

■» fe # gfl £ »r % m A L ^ i§ £ (i ffi in .5 - t as x # €> . 

d ft b K fi&T'©£j£T-£j£ $ ft* . 

tu^jvmm, m 5 0 □ -tr ^ 'fc v 0 ^ e S fa © §4 £ © $ *i c *> i^X , k h & 

->4iiai-*wi:t,nIgg-C'*'J. fltSCfc h'5ft.fe» S 7 «> X A 9 «IJia 

w-b 5 y Dt^cllL, A S *ffl 3a h -5 i M'i E S m i: la -a U rc =o tf) ^ ^ ^ b 

# <& »r# ft fcfc#>T «k U *CDft±m% * tb\i Z> Z\ t *«T- t * (Koib. S 

cience, 260:361. 1993) . 

2) k h&fe#fc##-t5«Bfl&K«^-C. C r e »5S O ffifflSEJiJ T- * S 1 o x p 

34 



WO 00/10383 PCT/JP99/04518 

W\ 2 <0 fit 3E i- 1 o x p ffi JiJ © IT' A3n/c?o->fcJR <0 & . C r e # * fc *N IIS 
I*! T' ft E $ i+ 5 I. t C «k 'J . 3 it tfi 51 W *Q & A «t U tfe fe «s <D • e ffi <& £ 
W097/49804fc «fe tfSmi the? . Nature Genetics. 9:376. 1995fe#BS 
<D C i: . £ . # - y > ? ? - M A K |J£ L T © fe ± M i: L T . -7 
h |J DT- 4 016 ( Dieken b , Nature Genet ics. 12: 174, 1-996 ) 0) «fc 3 % fg 

3 ) t: h & £ ft £ & # t 6 ,M (: & ^ T . kl>fD>7EJiJ«:«St6i'-yf 

-c fi-*m~mi. ttftt&m a k «t u afe#±©F/ra©ffi!n;--r □ * Tie 

ftffc&f**. ltzhakib. Nature Genet. , 2 , 283-287. 1 992 ; R. V Brown b . P. N. 
A. S.. 93:7 1 25. 1 996 % # .1 © C . £ . '9 - ¥ x -f > * ? * - © 9 A iZ 
om^mmt LX , - 7 h U D T - 4 0 ftBBS ( Diekenb , m IE ) ' O «fc 3 
fcfflHffiift AjafiOJG^fiHia^ffl^* C t; T' # 3. -7b'JDT-40fflll: 
ait6k>5feft#CTD^7 • h 7 > !r - -> 3'>'li*fB^ II *s o-C 8JftX IHl3% $ . 
ft/:, mi IE Brown f> O H tH it * ? 2 - <D jf A >' & fe & ± O V £ - h IE ?ij !: f 6 
t. © T* * v) - ^ S <D ffi S 4 * - y y h T? t © t © "C* (& & ^ . It zhak i <b © gfl ^ II 
J; ntf, t hrD^7E5^#Al /c ffiflS flfl © - fi T- * * H T 1 0 8 0 Wife ft 

4 1 2 0 0 0 ft (I » o T ft «t L 7 1 ; ^ % 8 flS O ffl El -II IS * & * M% L, ffflHc 
-f *M 1* !- « ^ X r b * 7 iB ?'J c «k 4 k -% £ £ L & ^ . * /- . . «b B& t; 

9 « = $ ^ * * J (Barnettb. Nucleic Acids Res.. 21:27, 1993) . 

%® % b & v ? y t - -> 3 > w * m z> tz & iz i$ 1 1 & < t ttmmoi ^*ott'»s 

feW^-r-t^^ilfc^A.. -9MJDT-40aiail*hl/:TD^7' h 

X <D ffii >h it {- i 'J . » A S ft S Jfe fe'tt »f fir fe t h^fe«:#AV07(D?ai:{Kl 
1- -5 ^ W fig t ^ o . $ <b C . . '<&&W<Dmm . lfflfti;j:U. Jjl»<7>ift{fi{*E&*. 
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(dmb-t r £ o^jk&^m )-\- ±ii}3^x m^-^ o z t . tft & ft m jt ± © m a © 

IS is ? © - SS £ #1 4" €> jg fi -r C iff # £ A 6 C i: . tifct,, fl-JfeffefeftBrJife-? 
^7 '7. fi ft & If v 7. *!E H ^ © m fi.-? iAffl'ffl^^-t Ltffli^: tfruimt 
4 -5 . 

t h % fe ft © A & W & £ © £ !: o ^ T & W T K £ h li P KB d a * -5 . 

ft * ii . ® % ft £ Br It L 7c k h & f* err it t hSfeftiltCtOAW') 
7, ^ © W- A I- f£ to tl T £ /c (Tomizukab. Nature Genet., 16:133. 1997) . C 
©}§£. lA^n^t f^feftiUoXli, v >7 7 -C-TFgc^-C-'* o 'J . £> 3 
vMi. # A&feft ±© t h Mfi?^' v O 7, ©^£ £ L . k Mfeftl 

A 7 ? 7 m ft £ *iT d 4 ^ h o KM gffi t Z> ojm&tffr o . t 

I A k h ^ ft f S !: fi i t t 4 i; ; i jji S S ^ h S (Tomizuka<b, Nature 
Genet., 16:133, 1997) . g (R . If ^ (Nature Genet., 16:133. 1997) © ?g 
M4S & fe # ( $1 00Mb) © ¥ # *I £ © « J# £ Br Jt S: « ft I" S 
Si * * 7 v ? t. fi * « £ 4 U . Ma ®i Br # ti ? ?* fi £ U 4 *> ^ . - £f . g if <b © 
fg£ (Nature Genet. . 16:133. 1997) >.Z & h 2g %k ft Bt it W23 ( 5 ~ 20Mb £ # A 
<b o ; Rastan, Nature Genet. , 16:1 13, 1 997) ^ :£ gg H fi£ $J t£ j; § uf £ 
ftBrK SC20(W23 «k U % # A t ) © J: ? 4 /Jn $ 4 % £ ft Bft >t li ? $ fi it nj ; |Jg T- * 

1-^*3*,, «fc <J /Jv£ 4^feftBrjt©^Jffl^'^^fiji©nJS^£ 
A. h tl h . 

£ ffUt * © iz it . j» ^ to i: 4 l; Uk fe ft if >t tr Ji 4 < . kHfefettfcjffS© 

ama t- « B? l .'j , m s © ■ » ft bt ^ © <^ & so © £ £ 4 % & ft c o 4 if 5 4 ^ t 

^ V-- £?k A I* tin T + Z tt t33 i -h - vr\ 1- -X H- u v+ a. /x -r- 

/ts u rr a nx j- 7 ^ J^. ITJ • 1 u 'cj c ^ ^ ^ 'd- TX 11M Vo- > V- 1 . I 

t uf n . c *i t x- ± v 7. ESSffl jg * T - ^ ^ v *j 7. ^ ft z g& fir ^ ^ 05 (- ^ 
Bfl/fcU (W0 98/54348) , tB IrI Jfe H "C* (61)- ifi:^5; it- 

1S£OiefSi<H5c • i£ {& ■ f§iJU$-y:. x©J;e)4^^^feft?:^T6^M 
^^i^'l^tl/; ( R. Rami rez-Sol is h . Nature 378:720, 1995) . - # . 
:Oi?4S*4:AI fl*J £& 12 4 £tE $ n fz k: S Jft fe ft £ {£ fff 1" 5 7 ^ 7, 4 f © t 
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hmw(Dffmr~^^T &zn£x-u£tfte'~.\ ztzmm. m a m w m m <p x- n 

(- £ tx © ^ # A X & ( Mamma ! ian Art i fic ial Chromosome. MAC) ^ ? £ 

-<Z5 B8 !£ #81 £ £ tit 5 ( I5'J A f* . W. Millsb. Human Molecular Genetics 
8:751, 1999 ) *i . YAC* 9 5 - © 9 □ - - > -f X 4 IS § y 7 A fR Jft © ? □ 

c -c • . . $ fg HE iz « ^ -c . b Mnfi!l{£t?7 7^-*^D-->yL/;k b 
AI^6# (Human Artificial Chromosome. HAC) © W U 4: 'H #1 d » If . £<b 

AH^T^i. »Ti:. kh!S#ig|. * $£ SI -? ? v * 2 - * ? □ - - > 
^L/:k hAISSftfl!A, k -HACCDWm iz. o v^T * . $ <b I- li . PF U $ *l fc' 
HAC© V?7-lH*^©t9A. HACK £ * ft S k r-fltttStfi^Ov^fflfcSwfcttS 
fgS. HAC© 4- > 7 v £ * ©a jf c o o t j£ * h . 

A. t h 2 2 8&fe#©&^ 

k hfit^igJIjlG? ^7^^-li 2 2 8 3fe fe # ± 0 22q l l . 2 K # £ I - 5 (00 
At*. J.E.Collinsb. Nature 377:367. 1 995 ) . Z. <JI) Jfe fe'fl£fg« S 2 © A 

{41 1" © L 1 F ii £ ? ii t h f □ ^ 7 SE J'J £ IB ID £ & A t: i 0 if A L x a X 7 h 
v y >T - -> 5 > ( 011 f£\ JRg<b. Nucleic Acid Research. 25:3447. 1998) 1" 
SCi:r'^fei*?:ii0iTl-5. ^c.'Ag £1 it {5 ■? ? 7 7. * - © ffi -t > h □ * 7 ffli 
U ffi ■ 1- 6 HCF2it ? ffi II ifilft A » * Cre© Sg » E 5>J X* * €> 1 oxPE ?>J £ ffl ID H & 
^lU'JffA'l. HCF2- I g A -LlFBr^O^feAX^feflt^Klwffl^SCfcfci-*. 
d © 2 2iifefe^if^©^HD-z/^t5:i:i: < J: 'J .■ ■ v ? 7 © & £ 1; » # 
■4 °Tii£tt/4 J & €> 2 2 SJfefe# ±©Cat Eye €fi£8¥ ( 09 A l£ . Johnson. Ab. 

Genomics 57:306. 1999) ^Digeorge & 2¥ ( m f£ , H. Yamag i sh i h . SCIENCE 
283:1158, 1 999) © Si 12 ig {£ ? SI « % P m '"T S i i: T- 1 5 . 

B. k h 2 * Sfe ft © iS 3E 

t hfit^f « ® il <k ^ ^ ^ 5? - & 2 f& Vk fe ft: ± © 2p 1 1 . 2 IZ. ft ft t o imX\Z. 
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Gottfried M. b . Genomics 16:512. 1993 ).. C <D Uk fe f* $ i& ffl 32 <D h- A X <ft 
ft ft K !C ffl ^ 6 /c <SD '.: . ST. * g II $ g -r ? ? 7. - 0) & -r o * 7 M iz ffi 1 
T 5 CD8AiIfc-:pJl (0!la.l£. Gottfried M. <b . Genomics 16:512, 1993) lltt- 
f D ^ 7 K HI ^1 1 S ^ !: J: 'J If a L t D ^ 7 h 7 > y - y a > t 6 : t !• I 
fe # fe « Sr -t 5 . ft K . «e»ilte-?^77>^-©li-fe>hP?<7Dai;ffiai"4 
co SYHZ304 Al«Cl^A.i$CreOI, IS ffi ?'J V h h I oxPfiE ?'J % fg R II & A i: 
i 'U Jf A I . cosYHZ304-lg k -CD8A$rtt <D £ A I & fe # ft 88 K flf ^ SCt'it 
■5 . 

C . k r- I 4 §ifcfe#E§TjnSC20CD&£ 

t h I 4 g5fefe#*rJtSC20l± ^ C 7> * i; > . SlSlOOXSft £ ft. iofS 
£it5:t* s /7^ntPS, * ' T-*f6W{-«^"C • 3. £>SC20£ fc h All 
B^H-HTj^oCtH^S. O £ U . ± IE A , BtEl/c HCF2- 1 g 
a -LI Ft h 2 2 SJftfeft Bf ^>cosYHZ304-Ig <c -CD8A fc: h 2§&fe#Er#£ SC20 

fett-A. ^-HAC^iltoCttto, l 4 ± !4pl2(Z fift S RNR2iI 

^ £ (I loxPBE % *§ A £ .J: U # A L . Cre- 1 oxP V 7> x A ( 08 * (f . 

R. Rami rez-Sol is h . Nature 378:720. I 995) ^ffii^CtT-. HCF2- 1 g X -L I F £ 
h 2 2'#2fcfe#W/i *cosYHZ304-lg jc -CD8At h 2§lfe#iiji4: SC20± RNR23I 

o/c&tDrh^hM^LT^? h'J DT-408J IHiJStS : t A s t-H (00 A g . 
H s <b . Nucleic Acid Research 26:3447. 1998 t D i eken b . Nature Genet., 
12: 174.. 1996) . 

* . S*?> (Nature Genet. , 16:133, 1 997) <D {g £ C i£ ft $ tl tz 15 ft V ft 
H $ tl/; =E ; ^ O ? V - Alili 7 < 7 7 .'J - ^ b A ^ ij - - > ^'^ n/: k h 

2 1 # I £ {* ( err ) t*>7 7->^lfti:t}i»T^Si:$£t'ft5:i:* J sas$ 
ftfc. fi. .fc h 2 1 § & {* <75 A gfl # fe^t'SfefeftBfW tiMti "7 0 

* Esau us a» * * 7 7 * 7. ( 4 * 7 ¥ 95 % ± ) # ft «kj $ n . - © * * 7 ^ 9 
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* co as an us . ijt is fin iia & 0 ft m m & & tt * an ijs k *» 5 % & ft ^ ii ± x 9 5 % 

JJA ± X * -3 /; . i ot t h 2 1 S ft fe ft & -r (D BTr fir ± ffi SC20 i: |I] J$ i: fc h A I 
ft fe ft* ^^-nTra^oIi^T'^tfAbilo. 

D . Cre-loxPv 7- t A !: J: o HCF2- I g k -LI Ft: h 22# ft £ ft »r cosYHZ304-]g 
k -CD8Ak h 2 #ft£ftt§v#CDSC20± ^cDIeU 

±IEA. B, C X'& L tz «fc ? {. . agkh22#. 2» ft fe ft Sr ft * 5 iM* . 6£ 
^SC20CD ^1*n*» 4 l#<£& t © - 7 h 'J DT-40*ffl & flF 88 1" & . ft . Cre-ioxP 
-> 7. t A 4 ffl t, N T HCF2- i g A -LI F t h 22# ft ft 0r ft * 5 t> f£ cosYH2304- 1 g * - 
CD8A b h 2Hft fe ft 6ft ft SC20± ^ $£ ffi $ it & /- <& il ^-ftl^CD&gfchftfe 
ft Br ft * 1 *R3$t6-7 h U DT-40HH AS £iH!£*-tt©C,>;!:<):oX. 2* CD 
& £ fc h ft fe ft Bf A ft Jf t 6 - 7 h U DT-40'aj AS ^ -T 7 U -y K & ft SSi'T S . c 
*IX. gg©/;(&©tt8^1o/;: illC^S. Crefflgfe A H H % C CD - 7 

h- 'J DT-40*ffl B& /W7 "J y K * T- £ §L $ ir X £ it S *> /£ ^ . 2 * £7) # ffl |i] 

ft fe ft h x- o sa & * (gi) gfi te^mc fs^ - t a* IBS $ nx a <j 

A. J. Smiths. Nature Genet. , 9:376, 1995) . $ b (Z * £ HJ3 CD if £ f£ . ^Sft 

ftfeftH-oiifc < . ^*«co t h jfefei*H-c-©eii"T-* <j . c <b Asa** S: 

{& < 4' 5 ^ fig t # *b *X 3 c ~ ' X , KB fS il U 1 oxPH T' ffl & a' j&* jg C. o /c SB is 
4 it & X' t o .K *>* f A 7' -b U ? V 3 > ^ 5: m A. & < T !± 4 «b 4' ^ , 

ig^, A. J. H. Smithy (Nature Genet., 9:376, 1995) !i v 7 7. ESsffl IS * T' . 
1 2§ ft fe ft t 1 5§ Jft ft t C re- 1 oxP -> 7> f - A 4 ffl o T f§ S $e ^ £ it o C i: iZ 
«?Slt. tfi c> liHprt ( t: d< -y- > f- > • 7 7 - > • * 7. * U *' ^> ;P • h 7 > 7« 
7x7--t*) igfi^^mESfflffiS^.?* L T . HprtjBfc? 0 5' 18J«S# (loxP^^t 4 ) 
i: 3' fflffl$# ( loxP?: ^ tf ) t £ t ti ^ til 2# . 1 5£ ft fe ft © S 19 ^ fg |b] li^ 
AlU'JftAU;. tit, Cre$: -tt. I oxPF^ X' *I & A *> s ^ C o /c 

Hpr til B H 18 fit_ $ n , ^ © ESfffl IS' li k # '4 -tr > x > ^ # * 4" ^ 
Ife ( HATig i|b ) t'fclSit'*6 J: ' © £ ^ & ti . Hpr til & ■? ^ ffi JNB M 

^ 4 § an 11 wuxfc ffl x- 1 -5 *a w x- (i 

4- tv, Sfc. Qin. M. h ( PNAS 91 : 1706, 1994 ) A S 'S!S L t l>5 J; o C . H p r t ^ 
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& ? cd ^ t> u •:: m % m m m f.t m & -r # is m o & % n m « 3 n . r © m t % t % 

j|S r F> T" El US tfJfl M L T < -5 £ ^ 0 -t U ? v 3 > j£ t * b . *M C o 

t ii . «i Ji T' t, *'J ffl T- 1 . o Hi am s «j iNnns i.i as t- & a jjjl 

i6 ©J ftl »D US ^ © ii £ -f ¥ a £ fcM-t 5 ^ - 2 iS G ? t L X * 7 > ? 7 ^ & 
3fc <£> GFP (Green Fluorescent P ro le i n) ( #J A !i\ Prasher. D. C. <b , Gene, 

111:229. 1992) & f © ft £ f£ ( fifij A ii , He im <^> , Nature, 373:663. 1995) IS 

& £ *i /c . gfpco n % k it s n ii & it & < . $ # ■? t* as -t * c £ # sr -e * a 

• © T- , 4 *ffl fit © £ £ . Lji'tSfifHT't-^-tSCfcA^ti. ^ ^.i:, GFP 
©fg3Sft*sfc t AS < t t ^ >^^RIft*«$S.T*6 fcAii!* trSil&rt 
2 *i .■ ft * s fg tl 4 Stlfcno. * /c. FACS tfflOoItiUoT.'^S!: 
«fi^3t^T-t,^liJ-C-t oT'*5 o. W±tf).£^<b. #fgBJ||-j$^T Ii. ioxPS 
^Aft«#vf-f U £ 3 > v - 77 - i; LT, ^ffl^s; t L 

tz. JU* Willi, 7'D =■ - ? - 4 $ * ^ GFPiS | 5? SC20± RNR2jg£?j£{; 
loxP i; & II J? A L . GFP0§E&K&g&7n^-*-£t: r- 2 2 # & ± © 
HCF2iBfi ■? JS * S iMi. 2 #$fi£#± © cosYHZ304yV A ft 1ft II IoxP£ £ K J? A 
to, CreC <fc 6 loxPiE?i|IHT-<D&ft *.**8 C -5 i: . 7 O =c - $ - £ GFPjg B ? 
tfSSSti. GFPA^^t S J: 5 m&S. C © A fifl BS li M ft £ 16 3t "f 5 © T- . 
FACS {- i 6 V - f- -f > ^ ^ rI M i: ^ .5 . bu M L J; o iz. . GFP (D % m li @ B$ t- 
«di rTH^O-C. FACSV -t -f > ^ U ig t 1 t !I J: o T . i^Jirb^y 3 > 

tib^L-c, «t fj fflaccFPintaifl& ««e-r * z <>: ^ rth t % a ^ . $ t> 

II. ffl«A»fi'fe±{fS'^«)(;. Crell^ Afit^l % -i|'t4T-(t^ < , £ £ £ £ $ 
it -5 w i: *r#A€>. 2*(Diftfeft:|aiT-©effi{iffiSB*j{liew4©t:.'CreifflttA 

S£ ^ ^ S6 fi * +f ^ > +r -1 iSi < Jt. - I «u A J-h «S a* - 2. ij. . v j-v- 

— _ ^> -^^ «. w -~ , w - — \ to ix t. nj* — 0'/«-^;oi<(»/v > >>i ^ w c v<j> Ifx v • w , 

S IS ft A ($5^) ?:S-LT7tiClo-CL£9Rf^ttA s *6„ f :f. ifi^C 

© ^ S 1 ^ i: 3 > h D - ;H /; ij t § ^ g ft as * 6 . L ^ L . * ^ njg !; « ^ x 
li . DT40^ -f 7 'j -y K cf 1 T- 'E ^ $ 1* QE % Cgflt)© £ Ji L. /c t h A X % fe {* 5 
0 D "t ^ : (k (raicrocel 1-mediated chromosome transfer: ^ T . r MMCT J t 
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. )i: J: 'ift-f-'X/Ni^^ - CHOftfl ^ # A £ -tf <5 /c © , # A 5fc X $> 6 
CHOffl l^l-o^t 13- , Create A # O ^ f ^ S It f !: «5F . fCt, JK «! 4' £ 
£ □ > h □ - ^ ii S < . * jffi C Creffi 151 A S» % $ -3? Jfc £ i± © 1 4: *« pj fll 
tio. fiat5i\ # t h *0IJj$ (*MXIi. - 7 h U DT-40*ffl)j§) Kfc^T. 
2 # © # *l H k h ft ft M T- $5 Ji a*. # L Jt © J± * & rt< JSO © X X * © . 

■± IE A , B, C. DT-Hil/fci^:. - 7 h U -DT-40#ffl AS «f X' © ~ 31 © r o 
* 7 Y ? y>T -i/ 3 > t Cre-ioxP'>7. f- A (I J; * ftfeft P^Ie^ % ffl v> 3 :ti:J: 
o X . JD.M^'St^ X(D^b^6 k ( YAC *£*-©? D-.^:/^ 

it -f X t IS A S ) 4 t ££&SC20ftfeft^ ? $ -±© loxPffi ffi: (Hp 12) iz ^ O 

C (w 69 a* L /= k h A X ft fe ft: m IS 7. t- A ^ 7 h V DT-40*tB M X ft o z ttfW. 

x&©. -s-. - 7 h y DT-40ffliiaw^T-fflra«ift *.8«©a5^«i«i.«ifla t i t 

li V 7 7. ESfflflS e ftX ^ h (ffliRW-. /W^^^aJ^^'J-XS, i> 
->*-yr-f>* r . ¥±tt. 1995) . -ffc*>*>. *Hi:SS ftfik hAIft 
feftflf §gl£ v 7 7. ESMIC *j v^Xtr o Z. 4: t> rJI£X£> 5 '. L L 4 b . v 7 7. 
ESffl BSIi£»fcffl»^©*Mb*i i $:*3LT*}y. * 4Mb ^tt§^§t>ooJSIto 
fc©Kli*K8l&aifls (0!IA. tf,-***HB&©i&il) i: Jft '4: £ *i « (*BiR1* 

- , ffi'lE) . * . '« A ftfe ft©ffl?l i: «k o X li, .4Mb U X L S o.Stit & -5 
(W097/07671) . -f'&fc*) . V 7 7.ESfflflS it . Ji & ± © H « .£ * 4 /= © . A I ft 

ft *l§ §g © if 4: L X 31 $ - 7 h 'J DT-4-OU9 fl&fefllffl-foClfctfSSL/^. 

- £ . ,II«i:/7L/:t h ft ft it m ± <D m. & A /£ W X* U < . k" h ft # © w a 
©«l^c (frit) v 7 7.ESiffflfiS!: Sifel- •© v 7 7. ft fe ft (He Jl $ -tt S " 4: t mt 
X * « . d *W± 0!l A. . JSJL T © ( l ) - ( 4 ) © #■ It X Rl fig X * -5 . 

( i ) v 7 t. es^bi Bi g # © ft fe ft ± c ffl iwi m. si a c «k uaistt'RfawifflftAw*© 

IS!SSS?U. 0'J A loxPEJiJ «: fl» At -S . loxPE5ij' fc £ tJ * - y r -r 

iz it m a t ie gfp^ © v - ^ - t m $ -tt * /c © © -? o ^ - - e ■ ^ g* ^ 

o . I oxPE ?ij © }ip A §P ft , v 7 7> @ ^ © it (g ^ (; ^ -f s ^ M it -5 © |- , 
W A li t 7 7 ft ft © If 7 1 r □ ■* 7 151 « * s SK * L ^ . 
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( 2 ) m S CO ffi igfe fc g V k hftfeflttSjttS-yh'J D T - 4 0 *UI lt& II ^ X & T 
© ft ft A , B ft 9 . 

( 2 ) - A k h % fe ft ± CO ffi M © ffi « CO r □ ^ 7 flH U t □ ^ 7 62 ?'J £ J? A t , 
3 !2 & fe ft £ *s $1 It 1" S . ifi IE ffi S CO ^ W A« ml E k h & fe ft © * * co f b * 7 co 

(2) -B k h &feft±cop/rMcoM<7) t > h □ * 7M (CSPfillF^Wffigfe AS 
5&©SSIE5»J. #J A IS loxPEfJ * !? A 1" 6 . I oxPE #l i g V £ - 7- -r > ^ * t> 
$ - (i f4$i A iiGFPiie? * n*. ' 

( 3 ) ± E ( 2 ) CfcU^H'Fl^ia/ct h^fe* ( Br ) £ CHOtffl !I ^ □ -fc: 

;i/ & a u , z bizmnt bSk&ftmK tzHom&frb ±$i ( 1 ) t- af-k $ ti /c v 

(4) ±E ( 3 ) T-^S $ ntz k h &feft (Bf ) £ £81" 6 v 7 ^ESSBJfe «z Si^ 

■cgpffl^iiwsaftABfjRfefea^-t*-*. i oxPie m c « ^ x $ & « & w it & a * & 

ttiOIilU U, §#co&feft«:mMcOk b&feftM (Kit) tflgffiLfcv 
7 7. E SWIJI& £ IIS d £ **"C £ 5 . v 7 aES«H&*» b (4. Ma!£ k h ^feftfSii 
( if # ) ^^i:fi)?t5^^ 77->^*5^ii^©?a*^St5: i: * s tb * 

±E<0 k h Al»fe#ir> A (I J: 'J f^gg £ ti/c k hAHfefi:fe?^ 
ESJfflHat^^A^ tlSltfll, f + -<--X^A7^ -CHOffflM (I # A £ tlS 4: «fc t^. 
Diekenb ( Nature Genet . , 12 : I 74. 1996) (4 , & £ k h & fe ft * - 7 h U DT-40 
«IJI&*» b V 7 7.MEL8II& { # > IBI fl§ CO - f E ) a^AU:* 5 . ^gP^* s Wf)i'fb$tl 

it-l^ fib -r^. I* 1 -V -l^ Z^Sc UP ,- ^- — I — I \ M i\T n Ufa J., t t n DM i ■• _ i . 

/w 1A JuS 1. W A C Jt 73 -B 9 t) — V r V " 1 - 4 U m I3CL /•>' K> •< V ft 3 JTO Hti 'tfc C ' x C 

hftfefrO^AiK*/:* 5 . ± T k h Vk fe {* CO ®r it <b * s « S 2 ti . « fll O ffi T- 

^ A L BR t: . J« m CO SI X- k h % £ & A L m S - i: % W # b 14 «D <b T 
itl L tz , Kt. * k S A I St: IS a f A C J: <J ^ M £ ti /c k hAI^fe 

{* (4 - JK CH0«B fi^J^AtSCfctl/:. CHOifiH )JS li v «5 a A9iNH JJ& ImI to \Z lb * ft 
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< 5 0. □ ir Jl -r B j£ t 6 C t a* & b ft T fc 'J . ( fcl * l£ . M. Ko i h . SCIENCE 
260:361. 1993) . d ft (I «t 'J k h A I ft fe ft £ CHOiffl JJS b v 7 * ES «fl |}S ^ # A 

fc. SC20Bftji S £ liSt iz * 6 2 h o T 'J , CCDftfefttfrtt * * 

? £ - £: Ltffl^Ti^*->^TACj: 'J ft 3S $ ft & k hAIIfe# ( a , /c - 
HAC) 4,-?aejStSCfc*sjfflfiFT-t5. 

mi IE S ^ "b CD $8 £ (Tomizukab. Nature Genet., 16:133. 1997 ) d&l^Tv 

ni:iA^fct h * fe flc » k h»jpt¥«Bjia^a*L, foa?^ a 9 to jis 4 

« » W K v $ 7. ESffl Jfe K * A S ft . ^^77^5^f©fli:« 
^ r a tl u /c . » A % ft ± cd k h it & -? co $s ¥ i/ * ;u $ b ti * > ^ ? ft u /< 

JUCDgStte. <*'J A ti k h ffiftil& ? i: o ^ T 51 S £ ft /c (Tomizuka b . Nature 
Genet.. 16:133, 1997). - £ , k h % ft ft ** Df ?L 3b ft £ «i 3i -fk &3 ir §6 .ft A £ 
O ffl IS «: S L /c * ^ lw "7 7. * T-« 16 1- S SI * 4 « L X o S fc' -5 «z o ^ 
T Ji C ft $ T- «fc <^*>ot^4*»?fc. - 7 h 'J DT-40lffl fl& {± h 'J * T* & £ £ 
i^tt*H:i, ffi IhI A CD ^ ¥ (C S ^ (Takeda b . Proc. Natl. Acad. 

Sci. USA, 89:023, 1 992) t ^ ? i* g £ 8 o T *J D . #j A (£ « A L fc k h . Sfe fe ft 
± CD k h 31 & ? A s h U ft £ ft ± co *@ |i] & h U il £ ? h © ?3 T- 31 ■? tiEll. 
^S-ffc £ ft "C L * 5iStitiSIII^/:. :CHii:o^t CD of - co flf 35 f±D i eken 
h (Nature Genet. , 12:174, 1996) A* - 7 h U DT-40.«B g£ % Si * L /c. k h 1 1 § ft 
fe ft & "? 7 7. MEL #81 J| I: ^ A L /: i: :5k h * - £ D k' > it & ■? CD $5 ¥ £ $1 
^tb^ft/ci:^9^ST-*-5* J / k h&&7-<r>fl/J*9Hls'<j\/X-<Z>%&> &tf 
|§m t /c k h ^ >A9 HcD^igflK U T *« (i- 7 

h 'J DT-40*ffl 1 5: 1 4 L /; t h ft fe ft ± CD k h 3&&*&Xf IZ b - Y 2 

ft6^>^^-K*W77.IBftlwJ3^"r«tlfl*i.-C**:i:4S-t. - 7 h 'J DT-40 
WlS^iS^-CUl^^ftfek h 22# ft £ ft Bf ^ ( k hftS^D7'j > A $1 if & ? ^ 

H* s «ill $ ft/c. $ b k h mm 7 7 ^ > (HSA)©£g df&g t T It gfi*J 
k h A a £ £t;ttftfflfi£D±?M>'<f(m£ ft/c -T y6HL/ck Y u~7 
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( 2 ) # it & & £ {& ft 1" 6 v ^7 t. Ml J1S ^ (D t h & fe <* £ /c J£ x © Br CO a 

wft*T*^. fifi* J)*a'C7 9 7 & * CO l]£ ^ M *fll AS (EC8I8&. Hanaokab, D 
i f f ereni i at ion. 48:83, 1991 ) , IS 44 5$ fcffl M ( ESHBB&. Evans b. Nature. 29 
2:154. 198 1 ) . EMMAS (EGM. Matsuib, Cell. 70:84 1, 1992) 
•5 7, m m JE K ?i a * 6 ^ f± * « H T & c i: «fc 9 t co TJE £ # «0 J& K 5 # t S . t 
^tot,if/7V-?^^MWfK'«)o:'i:*^S^nTi^„ ES. EG«Bfl&«£* 

* s t-#€>, ecsbh as i£±i:£ Mia Es;MttEMco?3gi$*fflM*> b ; eg 
*iajiaii^±«!j)ffl{ijB^-r*$sjs^5iaii!a*^»'bfts. * % m <~ ' « s t > sfe £ 

* # a co g g ^ m 1 1~ iizfth(DfflM&& tF* (omm&> z hiznw xfait 

l^C^t'ti. CftbCD£g*fflli&l£. ^>7V^7-. 7 "? ^ 7- & ifcCOftl 

ffiWit£-?ftl*I*&g&*.ffi (Joynerb, Gene Targeting. 1993, 1 RL PRESS)^M 
m £ % ^ T M 1" * C t, Rl T- h h . 

S3&*fflJ&^<©fc h$fe » a co 0 n £ L T {£ ( 1 .) T- » ft fc h » fe 

*>» b PgJ c ft* 5 * D -t 6 ^ {£# > ViSRSajS L /c 5 ^D-tJl'feffl^S- 

t**-C-#5. SSiNlll!a^-©»Ali<JI!**fT. .aeflSX*^> *y ^, £±tt. l 
99'2>lf {ifE^ft/c^jST-SSMIfl&i: 5 ^Dt;^|i^t5: ti:J: 'J fr 9 . 5 

* o -t ;u {ft -5- M (i £ T t: h Sfeftffc £ fc fi* © »r * s S£iNBlfi K is 

•as n.i -=t ut- — » J, . *. in fab I -r i •» 2' . ' - /r» H-i J>\ .* / 1 \ 1=1 DfO jj. J4-' - . — >* 

}£ A'J N J HE ~ — '£ IT: Ttt >-/ t v • '<j „ ._ i/jt 1 /v- *3 . \ i / o ikj vnf^i\^ j j s 

o -y h m «t . F I SH IB «r ^ II «k 'J . ^A^BWfc-fSiSe^ftSvMiSfefeflt**^ 
iiAti -1 ^ * s RTfi6T?*S. »4 S iUfKv - ^ - fe {^Itf 1" S H»»©»fe 

As. ^ pf±f co afrit % At o c i: (i i 'j . cftb im iis (i (» -r s s § 

HO K! 4 W -5 - t T* t o . £ b !: . f T'l^^t hlfcfttiAU: HI JI& co tfi 
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m mm ^ r~ fa hn^ z m SRmm (D m & t m ft z z t '.z £ 0 m & $ ft b . 

th»fe<*±©v-7t7- ( G4 1 8» M ) H J: U il IS $ ft tz £ § *0I JtS a* . ■ W Nfl 

i o i: l x sis 2 ns . m&z fttz^mmMfr hM&L tz y j ^dUAt . y' 

o-7'tLt t h 'if ^ G*J li U j§ L IE ?'J (LI. AlutS. Kcrenberg<b. Cell, 53:39 
1, 1988) . k h Sfe^t? ffl ^ /c-^if >MH i 'J & ih £ ns . S ; k h il 
fi^H It fft 7 7 -f v - !I «fc £ PCR&. ( Lichter b , 

Human Genetics. 80:224. 1 988 ) \ J£ ^ tz 7 ;U # U v i? > 7, -T > # -f 7- a. - ^ 
-f 7" 'J ¥ -f ir' — v 3 > (FISH) # © & ft # g? m II J: <J fi§ ffi 1" © d t *« "c £ 5 . 

( 3 ) k h & fe # 8 A ES8B ^ «b © * * 7 v 7 7. flF S 

zaJ^v'i-X 8 V - > 5? - f r -C > 7' . £ ± ?± . 1 995># II IE $ tl 7? j£ T 

ilJRSi O^T li. ^n€*l©ESM&(Iov>Tl--Cllf£ft $ n/c£d^£fflv>© - 
t* s M»L/i\ «^.I3, CBA X C57BL/6 Fl &£©TT2M ( S * ft . Vag i h , An 
alytical Biochemistry, 214:70, 1993) II o ^ H !£Ba lb/c (fife. B#7U7 
tt) £> 5 iMilCR ( fife. B * 7 U 7 tt) a*0'8ffll6Jfflil5fclf±efcl,"Cfflo 

(4) 7 t>^fe*C§}fSC s t hlfc^^i 

ESIIBII&S £ a A L/cE* b if- L /c V ^ A II & t"t © ESSD.jg © ® Kit ¥ !i . ©% 
fe K J: U *5 S rtMr W £ -T « w i: A* T- £ 5 . (1 L . ^fei:i<It^l.bn^^ 

7.^«i:fc v in k Mfefeft0«ft(i£ffi««fc 'JttiiJ $ tltzf; ADNAfc'ffl Wc- 
■9- If > » «t PCR^ i: J: ^ t fit Sts: i: T?to. 

»Ak h &£#±©iIfi?^3li£WT© i o H LTKE^ns. k hJfefe^S 
5femRNA0Sgmii&3!&*R£#RNAfc ffl ^/cRT-PCRffi (Kawasaki-b. P.N.A.S.. 85:56 
98. 1988) . J y u«j h ?i (Ausubelb. 55£) II J: «J « ttj $ n S . ifi £l 

K U * ;kd & li . "7 7 7. © ffl mi ag e ®i t © x s r,t- fit <: /j^ n l /= f/i t h m & 
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!€ f/i H J: SSfiftg il 3! & (ELI SA. ffi UU • 'Jc % . ? □ - > fit f* 31 SI v - - 
7*. -f x >r -c 7 0 , 1987; 5 Jl| . |giI5!®JSE#*ft&ilflj£i£, 

dilK-t>^-. 1993 ). 7 xt. 2 > 7" □ >y h & ( Ausubei b . iffi E ) . * * V N li . 
S^&I&Jg ©il ^ «: fijffl L '/c 7 -1" V If -i A#0t (Koi <b . Jpn. J. Cancer Res., 
80:413, 1989)#C i 'J «ii S tlS. ^C. * 't 7 y 9 * *ffl US tf X' CO k r- ft £ 
* © {£ & X -tf 8$ » ft ± CO » t£ ■? © % 3R **, ^ * 7 v 9 a * * ffl ft ig §g KB (feT-co 
^ 81 m v - ti - M B #£ II i: «t -5 if tt fffl © * £ «k U Jf IS T- § €> . 

mX'd. "fc h ft g ^ □ 7 V > fi « © # & t * k H4# » fe # fc « # -fr S ESSffl & 
i^ffg^fc^^vJ^c^^t. * * 7 -7 7 a mrt co k h igM, igG, lg 
£ -7 v a fit ft t © £ m R & a ^ iz I t z tK k h l ggt {* n «k 4 P $ ft g ffll 5e 

i£ k h jfa if 7 ;u 7 ^ > ) ciUftgi, t- © fl^ fig fflffii^.n^iD-vj:^ 

{^APT. »K*t"?-f ^ > T -f 7 -T 9 , 1991) % ELI SAC J: 'J 7. ? U - - > ^' 1" 5 
: t i: J: 'J , t bftgyo7"'J vii^IitS^My'J F-?^s: i:i s X' 
to. 

v^^HJi^'J. k h5fefe#*/c<i-t-OBf^r %««r L. !*ftfeft£/c 
It * © Ht > ± © 31 ^ % 3§ m -T -S 4 * 7 # k K © flF K 8 ift L A* , * fE 

b. 1 i; i> vt , * * 7 ^ k h Si «9 ^ & a $ ft 4 m ft {£ * !i -f © 9f (i - k h a'* 
cot <D KIR b to? . £<^*ftfe*Sfcliffl)ift%»Al 1 K » ft <*= * ti-t 

(i_ iuu. ^£ ij. fefc I— I7PI i±3 JL- t J- yr\ -rr. IU- V-i i \ -4- -t- 2St on -t- .Vf- r ^ U M ~1 — , 

O ±1i!)«i<(.W PJSAt e -n>o t) w u I*'* » ■« 3~ iz. . * w ;j is * v . -r s> y x 

^(D*/^f, ffe co + ^ 7 Si m , #'J A . 7-yh. 7*^ #©«iiaa-?-Oft!iO* 
p< 7 t f^SSt 6 C i: ^"C f 5. -y 7 a W^coii^lii; ft 6 4 iMi 

ES»ffllJ6<D8t 3£ l± 7 7 r- ( Iannaccone.b . Dev. Biol.. 163, 288-, 1994) . f 
$ (Wheeler h, Reprod. Fertil. Dev., 6, 563-, 1994) . 7 v (Simsb, Pro 

c. Natl. Acad. Sci. USA, 91. 6143-6147, 1994) C £ T & & ;* *l . c b II ^ 
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$ fi . si 7 h- x ) & X t U H ' h n X ^ © ( h v > 7. v x - -y ? lb % . ifillgl fif- 
1995^10^ %JSf'J. £ tiS JK ) . t7yi:S^IIJES«H5l ( EDJffl 

j& ) s n%i oft J-uifcLtf b^oi^naEiiiioinilicft /n 

5fc £ SNP iE S II 5 ^ t A**D h ftX o 6 (Campbells. Nature. 380. 64-. 

1996) . C tib'ES* S iMiES^ttUB-* SStfflfl&i: L /c^*Jfefef*^A'.l i o T 
77*©J§£fc|liaUl iMi^Offifrfe^&L. H^fe(*5/:!if 

osf>t±oifie : ?-'«:fiai'**^7^.tha^*M^ssqiflgx-*s. 
$ *> n 3fi^©«teM©:&;i & iim n «t u . ±iees&s ^ jiEstsaifla ^ u t» 

$ b H # ft L 86 St fit # © f* SB fl§ t » fig © K - i: L T *<J ffl T? # © J: 9 H & 

C n g X' !I k -y *>* © ?Lfl£*fflfl§ (Wi lmut h , Nature. 385:810. 1997). 
7 ->B&JSOt8lt-^aiflS(Schnieke«b . Science, 278:21 30, 1997). "7 7 7. $ # © 
5P fifflflS (Wakayamafj , Nature, 394:369, 1998) K ^- - LVc * ft fit ^ © & 

# ffi t- «t 'J £ # rj fi& * m & * J f§ b n /c t © is & a* * © . in a. x . ? o - > -ft $ n 

tz ft m DNA fe m A U {* KB M (fl& St da * » fit ^ SB M ) £ H T - t L X JB ^ o C H 
«t U . h 7 > * ->*-i - -y if k y v (Schnieke b . ml IE ) X U 7 v (Cibel 1 i h , 
Science 280:1256, 1998) © ftSS p "Til "0 & 5 . 

■t.fcr>*>. *r*Jfefe#*5tMi tt'fci&A ■L/cf*SBl!&fc Ft - i: L 
tt»fif*©ftS8* s RlS&T*&© fc%Ab*i*>. cnJifllAtf. &T©¥vlB ( i) ~ 

( 5 ) n i <j pj m X- & © . " 

(1) lg A tlillc £ k h 22& £ {£8 -f © ^ 7 h D T — 4 0 fjfl AS II « ^ T fit T 
<D m W A . B £ ?t 9 . 
(1) - A k h- 22^fe{*±© Ig X m®<D x □ * 7 {HO C -r □ * 7 IBJHJ t flr A t . 

(1) - B kh22 5fefe#±©IgA«#0)-fc>hci*7fla ( fi^J A i^HCF5I{5 ^ 

s ) ii gp fu ^ n w ,m ^ ^. $ © .m sb f j . a is i oxPffi m t m a -r s . 1 oxPie ?j 
t o ^ - y 9 << y * ^ ^ - iz itm a jf t se gfp^ © v - # - t s £ 1+ ■& /- 

( 2 ) RNR2ig£-^ II foxPfflJiJ&tfGFPiBte^tffli A $ tz k h 1 4* & Ci {* ISr . 
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SC20& i£#f 1" & - 7 h V DT-40HMK1 t ± E (1 ) i- « ^ T ft K £ ft - 7 h U DT- 

.4 0 mi iia * ± «n us b* £ l . 2i«t h % £ # st it % m iz m # t 4 - 7 h u dt-4o«i 

( 3 ) ± ia ( 2 ) t- ■ ^ K 2 n /c k h & ^ ( rr jt ) & <s & t s 7 * Esaa & trs ^ 
r m^jim^m * fern 3 -tf- a. io.xPE?y^o^xg(5fut#^«],m^ a 

d Ofcfflfl&Kfc^TfiSufEy'D^-^-ffiyj G FP il fix ? rt* 3S M L . GFP**££-f 

s.'t^^situinAi: h & fe £ ^ v - 7 h u DT-40*ffl m * m s? t s 

( 4 ) ±IH ( 3 ) KfcH^TftS3ttfcil§«AkhJfeftfl£.(»rtf) tCHOMK t 
M <£: U ^ £n-fe;P$:fg*L. r © 5 ? □ -fe ;W & 0»J A l£ 7 ->fl& JJE & * « «t'^ {HI 

ii Bt^ -r * . sia^At h^fe^^it?:«^i-5 7^tei B uS*^*i^^)!siiii'j 
( 5 ) ±is ( 4 ) -c-!# f>ntsaaftAk h jt £ s 7 viske&* 

ffiM&MM* V t- , 7 * S n m i U ■ k' x > h i: L $ & tt iz «fc 'j . 3 |g IB. 

»itk h % # Bf * % « fir L . & a -r . & 7 fi # x * o ? m # ft m $ n s 

(Cibelli^, Science 280: 1256. 1998). 

£ #&-r s Jfflfla li, mftco e s fifljig. E.caeaa.- e g amac m h ns t ©x-ii 

j-. j ^ i- k n*i i- t< i \ -r M jIzl th. -fh J-*r y& t* -J- z. c c im ffti js. m H- s* im H*n ; - /\ 
-V x i *o txj '— «j » >- > / r ✓r* 7T= c o an •> <>/ i-o<i*u ills « l _x. /is. iui nci •— >J 

± SS ■© i 9 {- L X » h 'to i * * =r ^ k h OUj % £ (i ^ <0 ? $k % m ffl L X . ^ 3fe 

rS 'PJ-: b «g K St 3t 1" S c t X- § « . & {* rt*j ic f± . ^y^ftHI 
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»/c It * <D T i% (D m 9\- ' * * fe £ ^ li t © HTr >V ± (D M & ? & L 9 -5 & ft 
T T* fil W L . -r (D ft 36 & £ % & HI!) © 1111 m . ijg # £ fc" A* b 0 IR f & C i: * s T* § o . 

* * i Mi * tz. * * y $1 k h lb 14l * tz li * (D -T th (0 ffl (ft . HQ] IIS & © i Mi ^ n % * 

Eitbtzto imzii. ^ o - -7 mm t <d ^ ^ i) wit l tz 7* u k - 

v)%X£ft&yk&ft£tzl$*<Dmft±0&m : ?*%&{s$Zfk<itT-Z'l&mL.. 
T <D?£§gI!MtJ iSM^ b EHR-f 4 -1 t tf-Q § 5 . 2. ibCfct, d *i 7 # 

k h 5b & * /c ti* M. * S iMi^tife^JE^b U /c t b-ffldi 

L ft * % . fe # * * <. Mi ^ (D ft . £ tz (i ft 55 % fe # * /c ti -f © »f # ffi f£ -r 6 

DNA., £ f> i- (i i tz . 4 ^ 7 # k: Mb a £ ii^ © fSCiS. 4iP 
li^nfe^^^bL^fco^ft^sn/c^jfeSftfeflsJbSiMi-tJOBf^jis^-r-sc 
D N A & «j«l<iKa*S i/Miftiili-ia (fo|*ii; choiis. bhkm, ffr#> 
fflia., UD-v«, SF9MH) !:|aI, l*fflfl&feft#!ftfe# S li-t 
(D i)t ± © I ? ^ l 9 S ^ T T- S i l , *<Z>ft$63KS«D ({SAIt 

# M § ^ n -7 t; ft ^ T ffi 38 i" 5 c T- # 5 . 

0!J*J£. iff ft. ft K t: r-ffittfc i:* tr ^ If 6 C i: tfO^li. ibTX/:^^ 

7 Ibtl ©» fill IS* St Mix tfWW 7' U K fc*®*ft4b»Ilia*» <bR*fe#±.G> 

t-httfltaa-ffe^D-.-v^u; f 1 +■ -r - - a * * - §p m. m m ( c h o y 

= x d - v m%&t^ m A L X t h tfiffc £ '^S T 5 C t (Lynette <b . Bi 

otechnology. 10, 1 121 — . 1992; Bebb i ngton «b , Biotechnology. 10, 169-. 199 
2). 

±) , $1 in a (22**fe«c±) iSfc? <0*»f6fl*lSB5>J©*»^ L 

»6. 1-4:*)*). PS Al»fe»1f S: ffl t h <D - SB # A 0 feMJE 

> 7 > 7. v Ji — y $ v 0 Z (Creen«b , Nature Gene t i cs. 7 . 13-. 1994. Lo 
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nberg^, Nature. 368. 856-. 1994??-) tlt^bZ, t h I: *S <0 X $ $ $ ft * t 
co (i J: ijjgi\ £ £ *K k Ma^I/^ - h 'J-^St©: * 5 nT fife T* *> S . 
#&$K<fc .'J to'h ftS2$ + 14#. 22ft'+14S^(7)Jftfe(* (ill) 

-$ $ yi =, -7 v a V x « ^ & . at if !: . t n h z xMt Z> z t £ <) m h 
ftS 2§ + 14# + 22#HCD&fef* (Kit) % M(-<£#T © v <5 ^Stf^O^SMi. 

jSJg?^S*l k: h fate d t tfi: £ S. c ©ttft JB © t: h * J 9 □ 

(Greeny if IB > Lonberg^, will) . -S. HS©)Ali:»LTi«ttOl^ 
IStiV'jT.^ItoCi^i^i ( Green 15 IE , Lonberg^b, b5 IS ) . 

j.ni:A, n^nc ;& m <d * gj w * #) k o ^ t w t £ <* w c ie -f . 

WiSis? II 13 *I «^ & £ (Joynerib, Gene Targeting, 1993, IRL PRESS) £ffl 
Pt«*ti. Ifcf iSI^ri: iitfcKSSffi.^g-Waift * t- «t *J * "I fife* 12 5'J . 
$1 it f£ loxPffifll (CreU □ > t - -tr K i U Sauerb, tifIB, 'fl&KFLP 

U 3 > k'^--ir'-FRTi£?iJ £ ffl ^/;0' Gorman b . Science, 251, 1 35 1 - , 1991(D#I 

. * .i. \ .. <.l ^. x j. j fjinxi 111- »ftt i" -r /str /t\ — » 'EE /— -7»_ 4* 1 i 

05 ■£> J I- 13- £ * <f !> /C 0 4 I 0 IHJ'J •< _ ;J JB1AT 'i IT A f W. 

2 . m#13£3I45?<2)tffl!]©7 U ;l/ S ti/c±!ESi»lfttt'7 ? 7. ES*ffl AS 4 % 
ft £ © % M n& T T' « H t . K«ffia6S"J»tti:4:o^«c«:]8&t6. C ft © « 
t 7. ^ >J -6 «jfii#affijB&? ©pffl!©7 u ;u 3 ft/c^ 

*q#f5ft5 (ffiiiRtft— n5E) . fltf* S IB iHs ? O Jt (IH © 7 1/ ^ * s fiK 

«Sn/c±S2SiJWIS1t'7^ 7. ESftl IBOfc 9 - ^ © fi'l © 7 u ;l/ CO m & is -7- ffi'im 
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*U ft A jst i ill T fi£ m T © . -? tf) # A $ ti tz -? - * - M B ? t it B"J (D v - * - 
®£f feffifflto: i: i: i -3 ' , [3 a & « ft % & <J is 1" " h c # 5 . m x IS . 

G4isi«^iie?- ffl -iBiHj«i*ft a tffo /cm. k'i-D7^> xattsae^ 

£ ffl ^ "C tS -m <^ ft A <: It ^ . iiSj ffl!) tD 7 U ;u i: ttfifoM.MM B -? rt* % Jjft $ ft I* 
fc » 6 . # A $ ft ? - io - ii {5 -? t ~ - 77 - ig £ > -4 ft ffl t 6 11 £ I:. 

(i . i . x $ m if ti 3i & -? (d m fj k w a u tz & <?> ft * e ?y ©gx-. $ & & « & 

^txSe^g:t#il6f z-Sffi*ii:lAL, W 33 titv^/; 
0ljfJiH431fc? £^£2ft/cM^£&&£iIft1\6, If W ig'fi ^ 

*@ |b] Ifl <^ ft A ft iiJ; o T . v - * -31 e^^AL, PSfflSOTl'Jl' 

255- . 1995. £±tt) .■ 

1 . T- P§ jfJ if tt it & ? CD M OUI C ff A L /c £ ft A SB JiJ © T* SB tfc ft H W M <^ ft A 5 
CS* SC. T»*5Bfi? . 0»J X (£CreU 3 > k* ^ - -t' 3§ £ ? (Sauer<b, mi IE ) i- 
m !C 9 A L . 1 oxPIS JfiJ © 53 T- & <^ ft A S f& * s fi C ^ T j$ £ '© flt # 1 fl| jg £ 

HKE^SUflS. ftg«5?ClSERffi, p255-. 1995. >±*±) . 

4 . v $ 7. ft ft g II *16?i:oot±E 1 ~3©af§^SSUi§L.-a*lfi*it:fit 

6 . St'flbti/cft^glJSM/;; ^DtAst^lU'J. 5 i: li H ft h m *J 
if ^ V - 77 - («A«k'a-D7'fJ/.>ittlfi'f ) T'7-^r>^$nfckhJjt 
*<iffli8fi? ^ £ t* t h 2 #iftfe# (Br«r_) * S iM422SJftfe(*: Of^) * Ji 

7 . g <b © fit ft fe ^ 1" 5) t T- § /«c 1 > v 7. ^ ^ ( m X ii' RAG-2 y v <P 7 ^ 
hvn. Shinkai«b. Cell, 68. 855-. 1992, ]j£ Jg y -y ^ 7 ^7 h v 9 7. . K 
itamura<b. Nature. 350. 423-, 1991 ) 7> h % tz J]£ i ?S ± JJI t L X 6 T- f!> f> tl E 
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Sfclll J1S i: CO =*f * 5- v p * & M 1" -5 , 

8 . Ibno^^vniiKiniji: ^ fl> t» ft! « B 'J > ^ # li ESffil US t: Efi 
ifeto £ & E £ 5M HO . & fifijf & CD £ Ee 8 «5 - P234-, $ ± \± , !99 

5), ' COB U > K « f£ v 9 ^ ffiJI . ' « Sgtffcig L X ^ -5 «o , j£ t'Lt 

3 a *'fe#± m h m (* « £ ^ j: u t K©ffi#<o** s g££-n©. 

l . k h MteSfl, M * £ /c !£g£j! a £ it O k: h irMi-t- coiTr it ' % £ 

2. I. TM# <b n/c t h Mf#fi!I * /; 4 ft^Lt * v 5 ^ lir tx 

<b o £ £ K «fc 0 » b t h ffif* 1 $1 « «k g tg co jao € 4 "t S v $ * % tit > 
S h Lti i o7') ( m A !;IMm «1V 0 7 > v <J 

HU IE . g»«;»^7nv^. Chen^, EMBOJ., 3, 821-. 1993) i: CO 

jjt*m« ( i4« ) iiit (2D . ctfrsffi (u#) + mm x (22 

S) iMit hffi^Il (143) + gfg « (2|) Tgflj a (22§) *$t'k 

ffc it (5 ? <£ ') t h©ffifc£>.*#l££n5. 

±12 co A .J: B commit, fchffif*© ft * % fe f* ± £ 
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jii t c % m m 1 7* i t m » w iz m m ' a<\ * ^ B £ « c *i £ ©n ifi i^mmz 

(UMI 1 ) G4l8ift±lf n/c t h (»t>t-) £{St#iT3§kfe<*{&#M 

©ft^ . 

G4l8Ift£jtfc J j 1 *- a X i KpSTneoB (Katoh^, Cell Struct. Fund.. 

12:575. 1987; Japanese Co 1 led ion. of Research Biologicals (JCRB). Depos 
i t Number : VE039) £ ft] PS HUSa 1 1 (SSii) limtit L > t h IE"* &jf 3?*E8£? 
HFL-1 ( R 1 KEN Cell Banket <9A^. RCB0251)^S» A L tz B HFL--18B Ji§ £ h 'J ~f 
•> >MIU 5xl0 6 f@/ml £ AS h «k -5 >■/ z> © U -y 7 r — (PBS) 

tc!Sa5LT^t)'1.0/ugDNA#STT-> f ->/N , ;Hf- (^'J*?? K) £ffl^Txb 

no#i/-> 3 >^'nfc (5Bi. mfex^n&tikftAri. mm±. 199 

2) o 25 x/ F©£»T 1000V®*E£4iDni£©i u £ h a$ Is - >> 9 > -fe ;U (16 
5-2088, 7 7 K ) £E UTM'TWflO L fc„ - U ? > □ * U - y s > L tz 

lfflJ3S£15%4^J&Iflr/i (FBS) £Ml/c^-y;UF12i§ifc (WTF12s £ ^ 
0 ) ^^i;100mmiffl«l*&«ffl7 , 7 v 9 •> + - U ( 3 > y") 3 ~ 6 tfctcft 
S.L/Ce 1 B«{i 200 /ig/mlOG4l'8 C GENET I C I N. ■> 7 v ) t- 15XFBS£&flO L 
/cF12i$tti!£fi£&*./Co 2~3iirBl'#(c^ Cfc ^ c^-100iIg^-oOl 
Hi LT52$Ol/-7*u:*tt*'*i* t £k 100 mn->. + - UKSO'flU USS lr: 5 
-? -7 X A9lffl St2 (Oshimura. Environ. Heaith Persped. . 93:57. 1991. JCRB021 

1) £10%4^illfllf* (FBS) Zfcm ItzViK-v 3»&>f - ^ ;U ±^ t{b ■ (J2JTDM ■ 
EM> <t^9) 100 mm yt-H'tgiU:. 527";b- 7°©G418ittt±HFL-l Sffl 

flS^lSX^ilfe^Ifil* (FBS) i 200 # g/ml©G418£z£flO L fcF12 + T, * ft*' ft 10 
Omm-> * - UT-i^S Lrc c "7 7 7, A9ffflflS i HFL-1 *BIIS£ h U ~f ; s y&m&Zti? 
ftH#©--^¥#fiT07l£ L , 100mm> + - U H jlll L 1 0 % 4^Ji$ IE Unit (FB 
S) j&jSJlD L fcDMEM£ 15% \ tftiUJtMi* ( FBS) £gsfln I /cF12i ©Hft/Ii^^ 
T$B^S-atSi L/:o ?fflffSM4^« ttUSI#^ > K -y 7 , ^±?±. 

P.127-. 1992) icl£#£ nTi'5J'Si:|t -a f; D DMEMT'«!!!a^E£ 2 Bifc o 
2ml ©PEG (1 : 1.4) JS«ET' 1 L, J 2ml© PEG ( 1 : 3 ) i§ 
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jfcKBS* 1 #FaWIl^ 0 PEG £H& i^K 0 , MiliSiti! (DMEM) t3@'Sto 

i§-£©i£tfe (10%FBS. DMEM) T 1 BPaliSSl/Co *ffll]S£ h 'J 7 •> > 
K«fc«3#ffcLx 0 (lxlO" 5 M. •>?■?) fccfc C/G418 (800 jtz g/ml) £ b 

C~SatRJgitii (10%FBSs DMEM) i:ifiL, 100mm •> t - U 3 ft fc $9 L 0 
ft 3 jlPaliSS L /c&x £ U 3 d^-£ h U 7°-> >ftli: «fc 0 LG418 
(800 ^ g/nl) fc'^frStRtglft (10%FBS. DMEM) I /; 0 

h 'J 7° •> >«La{c«t «9 *H1 l 2 SOU- * £ 6#©25cm 

2 iS'L^7^^3 3025) izxmmm^^io-so%mummt 

Sl/c 0 K (0.05// g/ml. r-V =j ;u •> > , ftftlfclO ^-^f^Sft (20 

%FBS> DMEM) d3c&U 2 B L i 7 n * £ tffc c 

L (37°C) LTfel^cti' h # 7 •> > B ( 10 u g/ml, 

il^ffl 7^X3 iz^i/c L v 7 ? U ;H!{jg'Dggit-S'C«ffl 7 7 x □ £#a L . 34°C. 
8000rpm . I B$ Pel © it «k £ ft fc, £ 7 D -fe ;U £ ffi Unfit ic & A3 L - 7 ^ ;1> ^ 
-TttiS LfifS Lfco v 7 XA9M£80%t$*0©tt?J £ TiSi L /c25cm 2 7 7 * 
=3 i:ffi LfcSW&fcflD* PEG?S«T-lB£S-ltfcc G418££t;SiR*§iffiT*g» I 
3 □ L/Co §7 o->*<#t#-T^ t h&£# (2is 4Ss 14§s 22 

fflMSI^ > K7' v t . ^±*±> p. 127-> JctJEofco 
( 1 )' PCRfffflr 

> $Rt I /clffl)®£i&S L > $BSS^ "iPuregene DNA Isolation kit (Gentra Syste 
m*±) 4fflUTy y ADNA£ffitb L C © y 7 A DNASrSIM £ L , tb&fe<*# 

^-^ffi^TPCR&T 2 s 4 s 14. 22§ t h ■3k&fc&Uftt 3 7 □ 
->.£&i$Lfco PCRif ifKi^O. 1 g©^ / ADNA^^ffl L ( Innis t>. PCR 

■3? S& -7 - _ ~P H. UniUp.BSS 1QQ1 -H" — r7 / ^ ^ - Z+r-oiioimn QRnn' Dnr-I, 

7^; -J7\ a - — __u / ' *- . nut; uu / Vy\ /«-< j t x <-/ v a i 11 ' *• ✓ 1 ✓ x io> ui,iiuaiiip uwuvi ivifi 

in-Elmert±£f£ffl) (C$^rr/<£ o fc 0 Taq*° 'J /• 7 - -tr .fit Perk in-E lmertt^ 
^> KlCfcttfcU 94°C 5 #£l-*-f ? -o ^t494°C15^> 7 — - 'J > 

/54~57°C15fJ> (77-f7-»:j;»)liasi) , f*S72 , C208>*35^ < 1 fr'nK 
of:, 7*7 >f ■7-JiSSfefe{*±JCfiF?£-r S ite^ (O'Brien. Genetic Maps. 6th 
edition. Book 5. Cold Spring Harbor Laboratory Press. 1993 ) Rcf^Mtt 

5 4 
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-i-ii - (Polymorphic STS Primer Pair. BIOS tt: Weissenbach ^ . Nature 
359:794, 1992; Walter^. Nature Genetics, 7 :22. 1994 ^) £ffil*/Cc .it£ 
t^7{7 - liGenBank, EMBLH © f - 9 ^ - * «fc l 0 I /ci§ggE?i]£ fc t iz 

UTJyTepfSJSPJT-jj* L (2# : HMJ U' 41: ^MP'J 6 > 14 
3 : USS^'J 9 > 22# : HM2) 0 2 $ % fe ft O Is] S K li EAT K *f ififci 1 ? - 
77 -RCX#§!tt^ - (Polymorphic STS Primer Pair, Bl'OStt: D2S207, D2 
S177. D2S156. D2S159 BlOStt) £ffl<^ 0 

C/c (immunoglobulin kappa constant) : 5' -TGGAAGGTGGATAACGCCCT (1^'J 
§f 1 ), 5* -TCATTCTCCTCCAACATTAGCA (E?iJS-f 2 ) 

FABP 1 (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 
'(E?'JS#3). 5' -TTGGATCACTTTGGACCCAG (E?UM 4 ) 

Vk3- 2 (immunoglobulin kappa variable). : 5' - CTCTCCTGC AGGGCC AGTCA (IS 
5 ), 5" -TGCTGATGGTGAGAGTGAACTC (E?iJ3^ 6 ) 

Vkl-2 (immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (it 
?"j#^f7). 5* -GCTGCTGATGGTCAGAGTGA (SE^JS^ 8 ) 

( 2 ) 7 ;U * U -y -b > 7. -< > "fr -f a - ^ -f 7* ') 9" -i H? - •> 3 > (FISH) 

FISH»t)T« (^BRi. FISHH»7'd h . □ 3f?Htt. 1994) icg5$nfc!5ii 

C'^O, t h 2S, 4 Ss i4'*s 22g£fe##Hfi t ]7°°-7' (CHROMOSOME PAINT 
ING SYSTEM, Cambiott) ^X'nK -> tz 0 

flJ>Ltfx 2 * ? o- > 1*26 $01/ -?* (745? a - > )«*• 107*';!/ 

-7°{z 1 mU±<V? o - ->*»fco :®nffl^/:2 g&feftftgft^T^ f v 
- 1" <c Pit± T ; & tz CO (i 5 ? □ - Wc o re 0 C ft h <D 9 □ - > * F 1 S HAS At L 
rc 0 FISHPtfrfi (®mt>. FISH3I«7 s d h 3 5§?P4fcU 1994) Kl5$ftfc;fr 
&{Cf£(A N k h 2 ilfefrtS^7D - 7' (CHROMOSOME PAINTING SYSTEM. CANB I 
Ott) ^ffi^T(T'io/; e t^T©7°7 -r v-icPi&^liBST-ti t h 2 #&fe<* 

*Mo?D->Tiit b 2 sasfei*«fc ^ t>'h$ «aa.sfefe(**<tiJK$ ft- & s ^« 
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t b 2 SF$fcfe<*jy#£>&fe#£ I g J; i ff* ©&£.(*£ ft -o Hulls kilfj? 

(5]^(cLT, tMS, 14$. 22$&fe<*£f£ftt * A9$BBS£'f§fc c 

CH3Sf l J2) ^OxESM^©; ^ ntAftciS t h22fr£fe{#2?A 

^XA9MI* (Jfi*TA9/S22, i ^ "5 ) £ffl^/c 0 &fet*§SM i L T ti v 0 x 
ESISia^EH (Martin L. Hooperi «9 Hooper £ . Nature, 326 -292. 198 

T) £fflOfCc E14©£#£«4<*BiRffi — . '<^7-a7^y'J-X 8, - 
>^-yf^ #±fct. 1995>KfES 3i/i;S&tcfttK I T (i> 

vf h v/f •> >C (•>?*-?) 9&M l fcG418iH±STO*B8SI* iSK*A 
|ijfj;(3Af) fcffl^fc o R-frSTKi (IESSI^^> ^±tts 199 

2) ©fg£ L/c^&fC&lK fftl0 8 <i©A9/i22^ h I 0 n-fe;U£gB3! ltz a Mh 
tifz I t o -b ;Hi£ft£5ml©DMEM(i!gS Lrc 0 Jfal0 7 <I©E14£ h U 7 •> > T* 
#ffc£-tir fcgu DMEMT 3 L, 5ml © DMEMK M U:|v £ 0 o * ;U i * 

■tr. 1250rpnu 10£ K >t<6 L T ±* £ Rfc ^ rc 0 it 18* * ? £ > 7 (c J: 0 «t < (J <* 

L, l:1.4PEG7§ffi[ (5g PEG1000. <*Dft*&H>. lml DMS0< > / -7 >£6mlDMEM!C^ 
A?) 0.5Bl*/)Dx.rSfiT 1 ^30g>»HLfc^x l6ml©DMEM£*0-o < *>-£SD*.fco 
I? (c 1250rpm. 10#f B 1il4> I T±if £ s fctiS^: 30ml OESaBBSffi ^ift ®« 

( 3 > '3 ftfCjSttL^o 24^Pb1^C300^ g/ml CD G418 C GENETIC IN. v 
a. iin .5 /- i£ trt > 3? l_. N S i§if£8!£-lTte ^ fco li§Fe1~10B& 

n *c t Ol±liS«KttE14ail!ai0 7 ffl*/: 0 0 - 5 

fl T * -» ^ e -e©30i-^ey^77^LJti8St, 5 x I0 fi m & tz <0 1ml © 
. »#ffl^tfi (ESfflHaffll&fl6 + 10XDMS0<-> /^>) -80°C K T 

L /Co [5]B#(c§^|fiJBtt^^oUT10' i ~10 7 fli©lESS^ y / ADNA£Purege 
ne DNA Isolation Kit (Gentra Systemtt) I- «t 0 EJUS! L fc 0 
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t > 22.SSfefe(*o»r>T-ftrt ; ^Dt;n: if > vgMt 3 : i i:«t /: 
(Koi£. Science, 260:361. 1993) = ^10 , l©^9/S22«t 0 L tz i 7 a -t? 
;l/^5ml©DMEM{cSS3 # > v -tr ;M0 ( # * 9'^=f- 1l ) *±T 

60Gy©# y-7'&&m.M I tz (1.2Gy/#x50#) o rf/^SIKLA:'; ?ot;l 

S8&J©*i£ i IpJfiltw L T^SIS#> DNAimfcfrfc -3 /Co 

^BSM i ? □ ^;bM#iiK&**E14/S22-9 E14/S22- 1 0. > v i&mfti i 9 o -fe 
;U0l»liBtt»E14/fl22-14x E14/322-25jc&M* £3* A&fef*©«& li£lT© (1)~ 
(3) K «t t> HIS L /Co 
( 1 ) PCR»*/t (12) 

MgiJmti&ft^V ADNA£S£M£ L T t > 22H &feft± «c S£f 5 mfcT (Gene 
tic Maps, IffsE) & £l!tt v - a- (Polymorphic STS Primer Pair, BIOS 
ft : D22S315. D22S275. D22S278, D22S272. D22S274; Nature 359:794, 1992) 
O^ffi^PCRfttc J: «9-ftdJ Lfc 0 - GenBank. EMBL^© x - 9 < - X «fc 0 A^ L rc 

PVALB (parvalbutnin) : 5" -TGGTGGCTGAAAGCTAAGAA' (E?'l#^ 9 ). 5" -CCAGAA 
GAATGGTGTCATTA (ETUS^IO) 

MB (myoglobin) : 5* -TCCAGGTTCTGCAGAGCAAG. (E?U3'^ 11). 5" -TGTAGTTGGAGG 
CCATGTCC (E?'J£^12) 

D1A1 (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (E?<JS^1 

3), 5' -GCCCTCAGAAGACGAAGCAG (l£?ij#-tl4) 
- lg;. (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT CE?iJS#l 

5), 5' -GGAGACCACCAAACCCTCCAAA (1£?<J#^16) 
ARSA (ary lsulfatase A) : 5' -GGCTATGGGGACCTGGGCTG (E?'JS%17). 5' -CAGA 
GACACAGGCACGTAGAAG (E^JS^18). 

if! ( Innis «i . huSE) £n*£ofc c 2 ftli4Tfl)-/7 <7- v 
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H > vlf BP. &t L fz 2 friz o ut ii-^co T 5 5 << v - K o $ f# '3 ti -5 ft e ©it 
H^tl^^tB $ n/co iti _L <7> *S m €• S 2 ic^to 0 2!:*>'^T, £$](ctb22H 

n 4 ^ < o ^ O v - ij - ii o in T (i i* O >< > K (Z (4 1 1 h £ ^ L tz (O'Brien, 
GENETIC MAPS. 6th edition. BOOK 5H) » fcfc^S - a - £ 

(j. ^S*T'CA^-Ui*4tillB (Science. HUMAN GENETIC MAP. 1994. Nature G 
enetics. 7:22. 1994, Nature 359:794, 1992H) *SC> KtfrKGLM&l&Z 
^L/:t©t> 111!? li&f L fcjEHTtett^c 4ft ©G418ftf &E14M** o o 

( 2 ) -^if' > 7"o 7 h 8¥#t 

y i» ^ /c <9 10'~ 10 s 3 f-#2E, R I KEN DNA Banki t) Nucleic acids re 

search, 13:7813. 1985. pUK19A4*l. 4kb EcoRl-BamHI Bffit) £ 7= d - 7 > L T , 
#HE&* (BgllL =E/Ii£SO •= tzmu J ADNAK*f LT<A 

u sube 1 «c> . Current Protocols in Molecular Biology, John Wiley £ Sons, Inc. 
, 1994>(tse$ nfc^ftK&Vfftt o tz a &H8J»t£#DNAfc 
thLl EyiJi'W 7' 'J ?'-f Xt5 /S '> K*<£8fcfct±i£ ti/c 0 *8a*t © 2 **K o 
otlU©'^ - V&O^ §v<> KC-gg^ ^ft^T s h t h &fef*DNA© v 9 
xyy A DNAtc^t^" >i> Sit CiA9/s220 ^ ti i: P^T-* rc, > ^» Jl*t^©± 
(t CD -> * ;U it A9/S22 i Jt?£ L fz ii £ s PCRft¥tfT T * $ ft £ © fig t ffl 

(3)7 L/ -y -fe > 7. 4 a "'W 7* U ^ ~ V 3 > (FISH) 

■FISHjS?#f{i FlSHHf£7°o K o - jl , ^jffltt. 1994) K £ $ ft tz 75 ft 

icftl^ t h22S$kfe(*ft3lW7o-7' (CHROMOSOME PAINTING SYSTEM, Cambio 
tt) Srffl^Tfrtt -*fcc *©$§3I, fg£ L fcaSfcO&i Ai-Cfeu T> E14/82 
2-9 li7-)x^fet*i:fiIL/:fK\ fl&©3#«*&:£ I fcS&fef* <!: L T t h 22$ 
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Xl±tf>HgH- * 0 . m t>tifcGJ18ii»tt«E14/ll22-9 > E 14/822-10 (it h 22# 
&fef*©£-C& 5lWi*.S|5#£x E14/S22-14 . E14/S22-25 (i 0 SB ft Br K" -<r 

) t h 22#^&f*^s^t sesibiss^ ^o + ^v^ x.^sa 

glcol^TId:, <ffl ZR IS — . /,f 'f tv - j.7^y 'J — X 8, : s — s ? — ? t 4 > 
?\ ^±*±. 1995> tc IE ^ titz^m eft -3 rc 0 .(HJS0J2) T-f§£*u t h 22g 
lfe(*^S^lti^ c i*<StS5SnfcG418iiii*ttESailfaScE14/S22-9 ^^Sx h 
7 > J: t) £5±tf\ C57BL/ 6 x C3H Flift ^ * 7. ( B* ? l/7?i) £C3H£t^ •> X 
( s $ t UTtt) i 5SEt 4 C .i JC J: t) W\% 17c K M $ JE K & & /c «9 10-15® 
SAL /Co ftJflitoS«2. 5 B <D«lCR-7 * (B*?U7*±.) ©.^gKttjJUJ 
©fg^/: 0 ^10{i©ESIffl^/±AE^^H L/Co *-©*S3l£ '(S 1 ) i:*f c 



1 . b h 2.2S5fcfef* (It*-) 5 E14 SfflSSt*^ £ ©* y 77^xffS 



ESfffiJ®!*/ G418St£ 
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ftl66fli©£AK£f£*I L^^m29E©^vt7 xrt<ij££L/Co *y 5<I{*(;U 
^fefcfc^TfeiJE**©!? £fe -(»3S) ©4 , KE14lffllia**©»SRfej&<88#'s> 
ft4i4>i' -5 rfMC £ 0 n£ 0 !g£ L/c29E© ? *> ^£ \z W £ ^ ic MER fe© SB 

#©*3v -fttfr^, E14«BBa®S.iK©!S*J> ; t>nsji(*(ir6ET-*-3 fc c "s.fc, 
£K©*itt^ttK22-22K:foM* S&40ST-* o fc c 

C ©$S£J: 0 s t h 22S 5 ^ ? * ESJffllrS**E14/ll22-9tt* y 7 
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(11^^14) t h22£$fefe#£#ft.*SESIIB8S£** / 7 - 7 * & £g jgnc £ (7 £ 
t h &fef*DNA©f*t#«liS 

y77-)X^i<l*7cfi, MI^^--7A, If l^ttl-tr i >x > 7 < 
7, 1987>i-ie$ n7t7j7±(Cf;£^^M£IK.f# L , Puregene DNA isolation Kit* 

L fr^Ste"?? 'f ? - ® 9 ^PVALBs D22S2T8^ffl ^Tit*lMtl©nitS*-f7^ -= 

(${C*5l>T / J?^ < i fc^ftl^©^7 v - iz X Z if fIg$jA { 51IS $ n/; c 

-9- if > fi?VT«i (Hffifi»J2) ils]^^. t UH\ 6 {@ 

ft©^ y 7-7 7 X. llftCl^y 77^X02.^ gORI^' ^ ADNAfw*} L T 

bft. >«E14/H22-9£SHH L T^fc c vn^V A tc h SJtli 

ft k©T-10JiMT'* ^fc.(B3) o 13 i:fei»t, & u - > £ *> , Bgll 

IfliHtl*: 2 ut<DYS ADNAfcfc'ffl Lfcc 32 P1fi£t h L 1 IE $ 7 s o - 7" c U 
•>?'r;K^ / - x7r7 1-T-BAS2000 (I±H7^^a) iz X '0 t* & I 
/c 0 ^ctO. ?/77^ (K22-6.7.8.9. 10. 11. 12 :9ti#*J<7) OSIfil 
y y ADNAfc ilf > h n-;bDNA(C: C te> E14/S22-9 t E14^' / DNA£r 
■ l:9®M±tTiK£ Ifc Ol/->T*'So £H (w DNA#-pfi > £lBHw&* 

y 7 ffl#©*y ymZ* Lfcc (-■ : OX. t .: ~10$L fr : 10-30%) 
*^tc, ^feCSXSeo^iKOl. £ftfc* y (K22-7) doOTiiSL ST 

<L>iU »Ks SKfr *IS0GEN (- v * >■>'-> *± ) K «!; 

*> Yy ADNA£IK$ L, *ft**tl©IS&K:o^T, (^86012) T'fgffllrcitfc 
^.^^^-7-<D-5-&MB» DlAlfcffl^TPCRjWtfrfcfttt ^> ^ ^•cD^^2oc07 i 7 

< v - 1 b±r<Dm®i^&^'zmPfZ nzm^mwifrmmz n/c 0 diai77 < 

- ic J; £ f! £ (04) i:^tc PCRSftJ«i2XT 77' o - x y yHrr«Sl**i L 
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& x ft ft i f- i> ^ L. %k fe L T $ ttS L o H 4 £> § U - > fi £ ^ £ B : His s L : Iff 
«x SM : -t&#5> H : *L<«ft. Sp : BB, Th : Ov : WM. K : il, nc : IE 

* / 7 "7 0 xJPL^DNA(lit£=> > h d pc : t h SMi^fflSS (HFL-1) DNA 
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(Hffiffl 5 ) t h22S&&f*£«tS*-*ES*BIIIS***>' zizisVZ t h 

Lrc fcOT'iSo C tiJ: 0 ISOGEN ( - v # > •>' - 
>) LT*feRNA£Jl&aj Ls RT-PCRftCJ: l 0 , th^?'Dt"> (MB) . 

t h h ^ n _ 2, b5 U 9 ' t 9 --b" (DIM) ©mRNAO&tbfcfttt -> fco RT-PCR 
l*<Innis£. PCRHgiv - a 7 ;U. HBJtBUS^. 1991 >K IE $ n*: ic ft - 

K (f^SSlOOpmoU SEitSi) £^ iS5l£^»fSHBRL*iS 'J 7 

MB : 5' -TTAAGGGTCACCCAGAGACT (@E?iJS^19). 5* -TGTAGTTGGAGGCC ATGTCC (E5»J 
#■§-20) 

D1A1 : 5' -CAAAAAGTCCA'ACCCTATCA (E^J . 5' -GCCCTCAGAAGACGAAGCAG (E 

?"J§^22) 

Nite^OmRNAfC^^Stl^iitilM^^^di^n/; (15) o RT-PCR 
g«j 1*2X7 ^'D-xy;u;T^t»iL/:ts JMt- ^ v ? ^ L Tfctb L /: c 
0 5i;£Ut, M (Hindi I 1/8 ft A DNA-f- Hael I l7f=Ht 0 X174DNA. % 

jgii) , MB thi* ?'D t* > , DIAlli Lhf-h^n-^ bob VYTte 

£ iizls] UH#(K22-7) iiouT, JTax ^lU HfU IFF IB * B*tt* BBS* WM. 
'ttte»5fr £ lS0GEN£{£ffl L Tfc&RNA^ffi til L , iE©2f®,7 7 'f 7-i: J; <9 S 
IjiH © RT-PCR^- ft o /Co DIAlll^TOWgffT^ MBIi .|>R £ ttftffi © * : 

, . iiiirikU. uwrnii J, J. (> \ : 4- A' n U" • W4 SE ilD Iftl J* B ttl I" S 

"U' Sfl irF <? Tl -t> * H 'I'S M. 'VA 7J" 1 OS oi'> tf hi^ ^ 12SJ o ; c » /) / ^ / i*/w™iqbvi»<cmj^;u 
IJ^- £ C i btltfc «3 (Bassel-Duby MCB. 12:5024, 1992) . 

i^cHiLTi^, PCRg&iW:2%7 //d - x>r;U;TlMai L 

Th:§G)iK L:liTE. Sp: K:lfK* 0v: 9fl * > SM: #te®5, M : "? — ii — C± 
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*A$ftfc t'h22#sfe.&(*{i4-y x<d tit; mt&iz is ^xmn 

l ft & Z t 51 frlb <s> ft , 

CHS60>J6-') t h 4 #lfefe(*Sfctt*©eB^ltfrit'©ESlOl'lS^oafA 
Sfefe(*^4-*ffl8a.i Lt, (HffiPJl) Ti#bft/c t h 4 

BSHBSSfcEU <H«SW2i|il«) £ffl^/c 0 £ ? o -fe ;U»££!*fc«fc G418W14 
(nrnmZ) iPltli:n^/;o sH?PJWtt*©i±SIS«SliE'l4«BliaiO 
o i - 2 it® -5 tz 0 ISHWitttacOWa^Sx' ADNAffi»(i (H*& 
#J2) c mm^'ntt o rco M#Jif&1*E14/;;4-4> E14/I4-T, . E14S4-1 1 (j * t 
b4S$fefe(*»^ti*©»rfrO«^tiJyT©-(l-) ~~ < 3 ) K J: ») K!g Lfc„ 
( 1 ) PCRIWtfr (17) 

SH#jat-tt» V y ADNA^WMi LTt h 4Sftfei*±*-Sa"f CO' Br 

ien. Genetic Maps. 6th edition. Book 5. Cold Spring Harbor Laboratory Pre 
ss. 1993) Ry'fltt^-n- (Polymorphic STS Primer Pair BlOStt : D4S395. 
D4S412. D4S422. D4S413. D4S418, D4S426. Fl 1 ; Nature 359:794. 1992 ) <DW 
:SE£PCRi£C £ Ofcffl Lfco GenBank> EMBLH© t — ? < — 7-, & 0 A I /c j£[ S 

HD (huntington disease) : 5' -TCGTTCCTGTCGAGGATGAA (E?iJ#^23). 5" -TCAC 
TCCGAAGCTGCCTTTC (IE?iJ§^24) 

IL-2 C inter leukin- 2 ) : 5' - ATGTACAGCATGC AACTCCTG (iS?iJ*^25). 5' -TCATCT 
GfAAATCCAGCAGT (i£?'J§^26) 

KIT (c-kit) : 5' -GATCCCATCGCAGCTACCGC (E?iJ 3 f-27) . 5" -TTCGCCGAGTAGTC 

GCACGG (£?"J«28) 

FABP2 (fatty acid binding protein 2. intestinal) : 5' -GATGAACTAGTCCAG 
GTGAGTT (E?"I##29), 5' -CCTTTTGGCTTCTACTCCTTCA (ie5'l#^30) 

± IE co 11*1© 7-5 -f -7 - icouTPCRiglislS-frtt -a 3tt^(Cs 
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^siwi-gic^7^7-i;oi>tfflii $ tizmmmwfrmmz n/c c Ei4/s4-4. 

iz^fo EmcfcVT', Sfflflict MS5fefef*©G'< > Klclo < 
feffcitfiEU Sfc, liI^l^>!:fioTi^o(o*ffl7-*-i:outl J ii"0 
/<> KtcftEtSfrSr^lrt: 2 #SP.) 0 it £f & £ Mt£ v - 77 - ©& 

tftfli. Slfc* TKA#tii**1tlB (fl«S0J2#Sa) Hi:, 
^^L/:t©t\ ]\\m (isfc-f L fcEBtt'li <J ^0 3 S©G418iStiE14ffl)ia«5lc-3 

-5 rc -7 — 77 — £■ □ T L ?t c T<BflCfcmSH$tf<w<fc4«&&m£^L£o A9/s 
4(i£feft(£4liI££*to 
(2 ) -T If' > 7' o v ustff (18) 

lMf>7'07 MBtfrli (HJH0J2) iH]1i(C. E14/jf4-4 v E14/S4-7<fc D IX ?# I 
rcy y ADNACo^T t h LllE?i]£7 p o - 7'i LTffti rc 0 Pi&D 
NACfc^Tfc hLl E^Ji/W 7 'J ^-f X-f K*<£.£fc&tfe3 nfc c A9/84 

i J±t£ Lt> •> JiPCRJISiFrT^3 ftfcKfc©g«£ fflM Ltu 

/Co U 8 Icfc.UT. & V- > i , BglUfgft L/c 2 tf gcD^-'y Z»DNA£<£ffi L 
/Co 3 2 PAR » t h L1IS?iJ£7°d - 7*£ U •> ?i-JHi<< y - v7t7 <Y if — BAS2 
000 (S±¥^7 -f ;UA*±) ic J; <9 ftifc L /Co H 8 izis^X* & u - >(;U 

1 : A9/S4 , 2:A9/S4+A9 (1:2) . 3 :A9y#4rA9 (1:9) . 

4:A9. 5:E14/54-7, 6:E14/;i4-4£*-f 0 2 3 2 3 O DNAfcffiiflrt K ijtl it 
$T"Id L/c tCT'ibio SfflUJCDNA^^ Lfco 
( 3 ) 7 ;l/ 3" b 7 -e > a 'f f- — ' W 7' 'J 4 -t? - -> 9 > ( F I SH) 

FISMStfrli (fl«60J2) £P8R^ t h 4 #$fefe#1SSW 7° d - 7' (CHROMOSO 
ME PAINTING SYSTEM. Cambio*±) *• ffl t * X 'fx U r> re 0 ^©fc&H^ 3^^" ^ T © It 
i/Ui'OtfSfcCfc^T, t h 4£&fef*&*^li*©SB^JT-j&<&tb$*lfco 
B14/84-414T 7 X^feftlClil L /cJBTs ffi© 2 ftliltaL'fcftftfti lT£i£ 

$ *l* * tli -& LT.^/Co 
HlCliKJ;^ f#£ftfcG418»tt$M* t h 4Sgfefef*a>£T*5lMi*ro 
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t M$&fe{*8B#»TK"£fiM$ Ltl^ C i ^IIIS e ft ZcG418ilt£ESSfflBS**El 
4/84r4, E14/34-7£ailS* h -y ? «fc *5 £/fc±tf\ (l?J6^J3) £ |SJ *R K I T 
L/cEfiSJiaJWIEE^E*^ 0 lO^lSiaA L /Co I8ii46*a£&2. 5 B ©'(Stl ICR-? ' 

/Co (S 2 ) i:*tc 



12.' t h 


4 




*E14 








ES.M4*/ 


G418K& 


E'S8BBS£i£A L 






fe ^ © K i$ i£ 












-10% 


10-30% 309S- 


E14/S4 
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160 


8 
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5 






7 


80 
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H-240.<1 ©£AE5£i&*I L fcft£13E©-? 7 9 xa<&£ Ltz a * / 7 l».li, 

fti^i': *)P\m.$tlZo S§£ t /cl3E© -j B^feCB^ t>*^t»KfeO«B- 

^0*5, irUh*>. EUaBSaoJtittOiS* $>n*ffl(*li7ET?'*> o /Co S /c> 
«J50Jtll){*(iE14/S(4-TS*01ffl(*JC*i^r'i^l5XT* o fee 

:©|*i.*)', t h 4 #^fe»^^ir)t^^^.-r^^ r >^ES^8a»E14/S4-4^ 
E14/84-71** y ITOS. * ^ v xjlfc'OEttfflltt K # 

■ftt" -6 t££) £ L T OS C £ A<.lt IS $ ft tz o 

(IS $6 01 8 )' t h 4 SESIIBJiaa** X y 1 0 
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( 1 ) PCRPtfr 

(HJStflJT ) Ti# ^-tl/c * / ? v ? X© ? ^E14/if4-7fi*0 11(4' (KK4-7- 
1 ;iy7-$^5« . E14/if4-4S*OHi<* 'CK84-4-41 : * / 7-^*^5%) l" o H 
T (HSfePM > i |5l1it:^)lJ: '0 .¥ J ADNA&S3S! .Lfco ttl?:iSiL, 
J£flJ6) T^L/c 4 t£fe<#ft?*JTffl7^ "7-© 9 *>E14/h u 4-7. E14/i4-4T'^Ul 

J8f#$ ft -5 if *§M$l#&fcb * tl/Co 
( 2 ) ■>)■■? >mVi (09) 

■9- if >P#Tte 2 ) i |^]«S.' E.14/34-7S*© Hi* (K84-7-1 : +^ 7 

j£ift5X) coi'T t h L1E?'J£ 7°a - y" t LTffl 2 u g© KI S * 7 J A DN 
A iz L T fr ^ -5 /Co ^©ISHx £Sfc© t h UK 13 «> £ ti, 

- > «E14/#4-7 <b ggffil L T Wc 0 AJZJsf-T 5SJt(iE14/S4-7©^10X 

fIgT£> rc c IH9tcfc^T, BglIl7Hblrt:2tf g©RS&* 

ADNA££ffl Lfc 0 32 Pfl!&t H,1I£?iJ£7d - 7c L. -> ? ■}- jut 4 * - 
+ ? 4 -If - BAS2000 (lifS7 -f )l h\±) \z J; 0 $ Hi L re 0 £{Ii|KDNA# 
^fi£^l/c 0 £U->tt£fr£ 1 : K84-7- 1 ^ 2 :^7>?< 3 : E14/»4-7£ 

(3) E'SS*«llt^fflliaoG418WttK» 

^^77^©^, ■E14/S'4-7*3feCD 1 ill* (KI4-7- 1 : 4- J- . El 

4/I4-4E&&© 1 1* (KS4-4-41 : 5¥-**j5X) K o l^tKI^ «s> JsJT© <t ? K 
aii*T.fflflS^Di^ L /Co DNAiHiy (HJ6W4) i K 4- / 7 v 0 x © Kg £ 5m 
a-lOmmtDBrLx PBS/lmM EDTAT^tHa^ L fcgfc, ^ * £ ^ tlT $ 

&£Bfc£Lx 1*9 SB ^ n-l^ < tf] 0 It 1 , ffl8t«BK-£5ml©PBS/lnM ED 
m . j. . -r i oAn . i ntPj*Bas + i z- /Ti i m i (T> pn5 /cn 

TA£& I T±?ff x lmlOO. 25% h 'J 7 •> WPBS*flO*-x 5-10^^^ 

i£T ? y f>/*5lMi^vr^ > / L t£ t)< b ffl*6£ «fc < <£ Cf. lOOOrpm. 10 
#f B 1iI<iMx tt!&£2n)l©DMEM ( 10XFCS) i:.fSU 35mm •> + - U K ft 31 t 5 o 
7 ~ 1 0 B © ig S & x h 'J ^ i' > 40: II I- i *0 *ffl 83 £ > + - L/ ^ ^ (i # L x •> + - U 

*fc o KriroM^mmv + -i/2 Rcfii u ni «cic&««400/u g/ 
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ml<7)G418£fln;i. 5-7 BF B 1fiL< * n*'n<73 •> +- - 1/ Qfeffllia^.ll^t" 4 c 
C0|frt% if ^ x &*£>l$jt5f*ffllEl(A, G418ffSET-C-&{riOOX$Eig 

2 fi(**C418iiStt©^*i?*fflllS©?¥S* < S8i6 y> tliz, 
:n^©gli0> E14/S4-7. E14/84-4tt^ 0 x fi ft «c £ U T II * £>J£3t*l££ 
tzmi&L. t h-4 S^fe{*_SB^»rlT-^SJ#LT^5'c i*<lS-ig$'n^c 

(Hffi0l9) -7 ^ xES$fflfl£^£> t H4S.Sfcfe#s-3t te-fcOBrK-O^A 

&fe##t #111! fla t It, (H3&0J1) Tf# £ttfc t h 14# & "T S -7 
^xA9£fflBS*# (£lTA9/ii4. i ^ ■? ) £ffl^/c c . ^&ftS§ffflli LTlivOx 
ESSffl)j$**TT2 (7^f 7f 7 ? t 'Jx>^;MiJ;f9lA, Yagi ^ . Analytical Bioc 
hem., 214:70. 1993) £ffiWc c TT2©J£g£'(i<ffiiRiS — . '<-f*^^a7 
;by 'J-X8, > : - > 9 - ¥ t a > V. m±&. -1995>CSS$ n^^^tcklK 
51c §6 IB US' ti^ f ^ "7 •> >C ( ■> rv) «LS I fc-G418»t£flJtti§gffllfS (7^7- 
f 7 7^'J->5'^tti l 9liA) £ffli>rc B ; > a * JUa&'Uffcfc «fc tfG418B*te 
'fcOglRli (H260IJ2) t m&K'nti -> tz B TT2SIIIS 10 

: i^/;?3 3-6lT'«^/:o IIS 81 if ft # © Si £ £ f / A DNA3n# ( 

0>J 2 ) > I^^I.IC ?T AC -o /Co 

c h U&Ptk&W-OWiKittt i ? d^;Mc# > vif M-r 5 c c ic «t Ontto/c 
C Koi t>.. Science, 260:361. 1993) 0 ^10 8 fi©A9/si4J: <0 f# L rc ; ? n -t? 
;U^5mlODMEMlC'!gS L. # > v -fer ;M0 (h5SE) K J: 9 . tK± T 30Gy© # > v £ 
* SP.S* L/c (1. 2Gy/# x.25£ ) o # > ^ IS fl?.lf L tz I 9 a -k j\,tr*mSfi 9 u -fc 

SB§Sl0 7 <I&/c 0 3 m-Ch o /Co M£iJifi*»lio i^Tte (H5&CT2) ilHjttfcL 
T$ig«#. DNAflm^frtt -a fco 

77- > vHjfcBBftf i ? o-feyU&AKJ: £ G4 18if #U-4. 1-5. tj->v^ (30G 
y) SSSj; ? n -fe ;b^A(c J; £ G418Wt£t*3- K 3-2ft 4 £ tj * t H4g& 

fc(i^#»r>f©fcftttJaT© ( 1 ) . ( 2 ) (c J: <9 fit IS L re o 
( 1 ) PCRJBtfT (010) 
M#lift£f*^ / ADNA'£SIS£ LT t h 14§£ feft±fc;??£-r 5 MB'T (0" Br 
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i en. Genetic Maps, 6th edition. Book 5. Cold Spring Harbor Laboratory Pr 
ess. 1993 ) (Polymorphic STS Primer Pair B10S*±:D14 

S43. D14S51. D14S62. D14S65, D14S66, D14S6T. D14S72, D14ST5. D14S78. Dl 
4S81. PC 1 Mature 359:794, 1992; Nature Genetics. 7:22, 1994) <7)?f££PC 
m \z «fc K> L tzo GenBank, EMBLH© x - ? << - 7. J: <0 A# L tz £SBS?iJ £ 

NP (nucleoside phosphory I ase) : 5' - ATAG AGGGTACCC ACTCTGG (BE?iJS^31). 
5' -AACCAGGTAGGTTGATATGG (E?ij3^32) 
TCRA (T-cell receptor alpha) : 5' -AAGTTCCTGTG ATGTCAAGC (BE?'J£^33). 
5' -TCATGAGCAGATTAAACCCG (E?iJ#^34) 

MYH6 (myosin heavy chain cardiac) : 5' - TGTGAAGGAGG ACC AGGTGT (E?iJ#-§ 
35), 5' -TGTAGGGGTTGACAGTGACA (15?iJ#-§ 36) 

1.GA2 (immunoglobulin alpha-2 constant) : 5" -CTGAG AGATG CCTCTGGTGC (E 
«-§ 37), 5' -GGCGGTTAGTGGGGTCTTCA (E«^38) 

1GG1 (immunoglobulin gamma-1 constant) : 5' -GGTGTCGTGGAACTCAGGCG (IE 
.?iJ#-^39). 5' -CTGGTGCAGGACGGTGAGGA (Ef"JS^40) 

IGM (immunoglobulin mu constant) : 5" -GCATGCTGACCGTGTCCGAA (E?iJ$-^ 
41), 5* -GGGTCAGTAGCAGGTGCCAG (E?iJg^f42) 

IGVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG ( 
E?'J#"t43). 5' -GTTGTGCTACTCCCATCACT (K?"J#^44) 

PBS]I*1£«54#© Y7'£DNA£»S£ L T > ±E0 18S®^7'fv-»co^T 
(H«J2) 1i K PCRif "II £ ft o /c,f£ II. ffl5l^3-oB©^7 'f "7 — 

Tf!f>-nfclflSl|W&#3-k 3-2(3., 14#5fefef*©-#«l«'£K£LT^*II|S] 
dUSfe^n/Co i ? D-fe;u£ffl^fcJft£-C-fcl-4**©c: i < fc£*< 

^ftU©()^/:. Ja_hCD^m^lU10iC7r:-r o HlOicfe^T, £jfljlct h 14 
#ifefe<*<&G'< > ffcio' < «5£tttt$fefe#tfiEK (4 1 i)< W b ^ (C -> 

X^^)^ ( 0^07 — 7j — tc o I ^ "C fi £ © y K tc {& g f -5 * N £ ^ L ( % ti& f ') 

2#M) a ite^&^^stt^-^-fljaE^^tts sss a ^ tbs ^ ^ w f8 
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( 2 #H) frtt & S Bfl & £ * L /c fc OT\ If T L h\E 

HT'li^^o 4 *l©G418Kf£TT2 M^Ko^T. PCRICk (? »m £ ttSiftSg 
#D&<t£tB $ ttfc v - ts - tiBT, fife lb $ tits. ^ o re v - ii - £Dt*tf; L tzc A 9/ 

( 2 ) 7 ;b ^" U -y > ^ >t'ff3-^'f 7'J ? 4 — is s > (FISH) 

FISHPt/rte C taiiS . FISHUMTo h =? - ;l . Jtidfts 1994) (I IE $ tl tz 15 £ 
tc'&l^ t. hHSStfetfSIW^D-T' (CHROMOSOME PAINTING SYSTEM, Cambio 

fe(*©^T**lMi^©a5^B})T-^ftltt- * -C i 51 ^ i6 tl A: o 

(Hffi^llO) f h 14#]fefe»»f>i-£fcft*4ESffliia^£©t j< 7 ^7 xftB! 

(3Ste0>J 9 ) s>ft v t b 14#&fe#£«t# LTi>S: £' *<StIS $-ftrt:G418 
WttESffliatt 4 (1-4, 3-K 3-2. 1-5) ^*g'/h ?J:t)iUifs 1 
CR* SlMiMCH(ICR) (8*7 U7*±) tlttt^ 9 X ©SEt:i 0 <# *ftfc.8 tffifiSgj 
Eel©/: b 8 ~101SA L/: 0 ES*£tti2 (flS£0iJ 9 ) T--lft^* I TEMlc 
&!tfM3&2.5B©{£ff ICRv 9 x ( B * ? U 7 t±) .O ^ % ir 
OH © i 1 ^ * 0 ^ lOil.© -f > v s^y 3 >E?:JiL fz. 0 * © t£H £ (S3)' 
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Es«BJia<*/ 


G418fitt£ 
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8 fffiMIM 
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^feicfc l>T?g£.E (ICR) £5fc<&Sfe©4MCTT2iiffllI&£*©l?£fe («£) 

&(D$>$<DtbZ>, tUh?, ESfflSa©SiKOISi6 btiSH(*tt 8 ET-*o/;o £ 

CCD^m«fc>). t h 14#&feft£ fclU ©®?K-£<£ftT3G4l8«i£ESMt* 
(1-4, 1-5. 3-K 3-2) !^^7ff^i^S^LTl^, tUt>*>** *® 

'(Hffi^Jll) t h 14S &fe#Bfr'K- 5 ESIIBll&S** ^ 7 ^ ? X K fc \f 5 
t Kl4*asfe<*»T>i-©«^StSg 

.i im -i— — /■ i \ / n S I- u l/\ I*: «T1 I -r- 

\~5.yX P i ; ~ v. o y »w v «bsc< ^ c 

( 1 ) §gffl8£fi*DNA£ffll*A:PCM¥#r 
+ ^ 7-7^*©?^3-l&*© 1 fl{* (K3-1-1 : + ^ 7 $#12550 (co^t 

(H$£i?«J4) i l5]^«cK.M=t ADNA£i88i Ifcc ^ti^lSH> (£J£ 

f?i| 9 ) T-^lfcl4S$fefef*W0Tffl:/7-<v-©-3 *>3-lT'fctfc Sttrt: MSiTi: 
o^TPCRIB«T£frtt -sfce 14«t"^T K o or Mf* £ *i S ig4SM& 
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a<&tb $ ntz (Ei io) c 

$£>n, [5]Cf@{* (K3-1-1) (co^T^. Ilv ffi> >i>8i> 'ffFBu mBfri 
Puregene DNA Isolat ion Ki ICi <9 Y J A DNA£3T(# L , * *l ft © Ifl o ^ 
X. [GM^^- (HJS{^J9) £ffli>/cPCR8?fft£frk /c D ^©££JI£T© 

fflaiicfe^T)ffl!#$ tizmt&mvDfrmBz ntz (hid s pcrh^^t - 

S U - > ti£^ £B : Jin. K : BfflU Sp : fl*K, H : ;L>fS. L : fffK. Th : ttJ&.< 
pc : t h fi&ISSffflliS (HFL-1) DNA "(ffitt 3 > K □ - ;U ) > nc:^r/77^ 
EM DNA (Pite =3 > h o - ;b) . M : -7 - ~h - ( H ind 1 1 1?8 4t A DNA + Hae 1 1 IM 
-ft 0 X174DNA. SSit) £^tc 
(2) ESS 3fe^lft*aB8S©G418»ttaK 

+ /77^0i^ 3-2fiifc© 2 f@i* (K3-2-1 :^/7 2p#j25X, K3-2-3 : + 
y 5 2?&50!f) . 1-4*#©UI{* (Kl-4-1 : 4- ^ v CoutSI^ 
^Ji(T©cfc ? {c^ti^ffllia^iaS!! Lfco' DNAHS '(fSiSSflJ 4 ) £ Jb!«Ic 3 ~ 6 i§ 
%<D*J v "7 ^ X©EM£5n)m~10mmtfJir L\ PBS/lmM EDTAT'gfelUft^l fcSU 

86 ffli ^ 5m 1 0 P B S'/ 1 mM EDTA£ ft £ ?- ^ - f II ^ L . 30#~1 B§ FifJ H z£ ft ii 3" 
5 0 ^©^ lml®PBS/EDTA£glLT±fl!£IK«9lBi#< lml©0. 25% h 'J > 
/PBSfcflO*., 5 — lO^rB^fflT-^ -y f > .4 l Mi f'^ y f- * > ^ L A< S> ffl 86 
^J:(|-;('fo lOOOrpm. L, ttiS £ 2ml © DMEM ( 10%FCS) ic : f : $L 

35mnr> + - U ^ !i II "T £ 0 7 ~10B©^Sm. i U 7 •> >Mi:<i: OtfflSS* v + 
- U tt # I v -> + - U * A: «9 ^lO- 1 {i©lfflfS^35mm-> t-U4 ft Kf# g L . 
■? 5 2 ft {C 400 // g/ml©G4l8£fln;t > 5 ~ 7 B L . % ft r ft© ■> +• - U © 

? > ht'io C©£#T, ff^lHICRv ^ x£*©aUt^ffllia(;U G4 
18SSTT'ai3fl00X5E«-r 5c # S 1R £ ifi! T' © £ AH 13 » *t S iilRi§il!3T©£ 
*BB 0D ^ ^ . G418ptf£M3MEJ®©^M&£< 2 o©&#T|h|S?T-* 5 £<K 

s-rtiii, G4i8iH4Esi.assi*s*^^^ifflsa©^$i^$fflSsma{c fcitsii^^- 

RftUi^i^i'^io COlS*. (H12) (c^ L fcil «9 * 3{@ft£G418 

ftttoaiaiffaiflacsffi^is* £ titzo mwzts^T . ftt£2&(i*ft*'ft©fli(* 
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CooT 2 m<DMft/ftmm5m-> .+ - Vt^^htitzm^W-^ l/c 0 ICR Hit 

( 3 ) KMEb*G418«ttirti£fflJiS©FISHji¥»T 

(f?«SPJ2) i^i^^ST, ±E (2) T^tl/cG418iH£Silt*M CK3 

-2-3,Ki-4-is*) oFisHPt/r^'fr^ ^ /Co .7 □ - 7 tiHFL- 1 mm (mmm 1 ) 

«t K>mm L/c t h£DNA£FITC£!I8 I /c (feU^. FISHUI^ 7 o > => - Jl , %M 
tt. 1994) *>©£ffi^fco ^©-^m. 2 lift*. lit/yt'OtfSfcK&SLLfc 

C ft i<D&% J: 0 > t h 14#&fe#8B£WrK-£#ft l/cTT2 fiBll&tfctt v9 x (1 

& c t wvkfrto htifto 

\nm.m\2) t h 2ssfefe{*8B#»TJt©Esaiiia^®*A 

ftt £ v7 x A9«agaW23 (£lTA9/§2 W23. iln) £ffl^/c 0 §fefe(tSSffllia 
i IT li v 9 xESM&TT 2 (H«J 9 ) £ffl^/c c = ? a -l? ;U&£H&:fe «fc 
G418ift£l*©iiitRte (3SS6W2) t lc ft /c o Hi8Jift14#© tbSt®« ttTT 
2*fflBS 10 7 7 fil£>/c 19 1 - 3 AIT& o /Co liSJ.ittt«©»*S«??N 7-VADNA& 
»li (H5S0J2) i EfcKrrtt o /c 3 HSij»tt*5-K 5-2, 5-3Cfc#£t b 
2S&fe#8B£»f)t©#l#fcS:£lT© ( 1 ) v ( 2 ) ( c <£ 9 J® IS I /c 0 
( 1 ) PCRJTO 

ig3iJif&1*^V ADNA^^Mi IT t h 2 #&fe#±(c#i£t (Gene 
tic Maps, file) ©?*>> £€L#$4MA9/;f2 W23<c & O T $ fcB * ft /c C k, 
FAB PI © ES?r PCRj* JC =fc «0 Hf, L c 

§^7 4 v - (co^TPCRitilil^n^ -a /c&H, 3tt*ic. i^0^7^7- 
!:outif$J n S Jf (PI ^ ^ 61 IS $ ft/c 0 
( 2 ) 7 U >y -b > 7. in si tu^ -f 7 'J ? << -b* - •> g > (FISH) 

FISHWtlTfi (3U5E0J2) i|5li^JST\ t b 2SJfcfe{*ftftW'7D-7' (CH 
ROMOSOME PAINTING SYSTEM. Cambiott) £ffll*Tfrttofc 0 *©$&£* 2 ft* 
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T.iTO.la-£^'<0#8«l-:fc^T» t h 2 § % & ft g& # »r K" 7&< L /c & fe t* £ L 
TftiiJ£ftfc c * ©* # £ (iA9/ = 2 W23Tiig $ ft A: © £ Isj^T'fc -3 f; c 
jil±OHSHc«t 0 . (# b,ftA:G418§H£ftfi t h 2 § £fe<*g|S#»rJt "T £ 

(fl«&0J13) t h 2 #&fe{*$T* £(£t#t£ESM^<i©*- ^ 7 v * xfpgj 

(H5S#'J12) Ti#<ift. t h 2 SJfefe*«»i)t*«^LTU5.C £#5tlS£ 
ft/cG418»^ESM»5-l^;f h 7 ? «fc *>32:*>±tj\ ICR* 5 ^ttMCH(lCR) 

(B#7 b7tt) «v 9 x©£KK J: <9 f# bft/c 8 MBS 81 IE ic E * 0 10- 12 
iSAL/:o ESi£it& (HS&019) T-|t*l Ltl»t:^*^/:t, ft&f 
&g#HI&2. 5 B OfSUICR- ^ * (B*?l/7'tt) © =F "s t- ffl'l © i 1 ^ * <0 
1 041 © -f > v x ? •> 3 > EE £ ffi L A: o 



S 4 . t h 


2 ££fe<* 


< »rK- > ££ft-f STT2 




7 "? XfES! 


Es»§a»/ 


G418»t£ 












tz 8 fflteJDIE^ ©& 


©& 


— 20% 20-50JK 50-80! 


TT2/^2 


5-1 


264 51 


18 
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It264<I©&AJE£&tI L fc8I, 51E©? •? ? x i<g4 L tz 0 *^7 l#l^ 
2&fei;::fci.*Tra (ICR) Eb*oe.fe©*J=TT2aBia4*©if±fe (»*?) *< 
S8i6 £ ft 4 9 «fc *r*iJ££ ft *> 0 lg^Lfc51E©^5^fe(3Bfl b>«cl?£ 
&©§&#©£>£. ttitot* ESfiBHaoftiWOSS* t>ftSfiK*til8ET6 -5 /Co 5 

C©^m«tO. t> 2 #&&f*8B£»rtt£»ft-f *G418»14ES*fflIS (5-1) (i 
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(^^ l T ^ £ C i #Hig $ ft o 

flu ft*© t h laftSIS^i >tM > ? Ri/v ;UK > > y -j a 4 (ELIS 
A) £ffl^T$J5E l/Co EL! SA K S ftT * o /c 0 SlLj-S 

m> i$i?D->ffit*Hg&-7-i7;Us lit^thv 1987; Sl-fls ijl 7 D - > 
ttHifcltttAF'is til£1±> 1991; SUk eS@S»3RfeSfiil^ft. ^£tb)i5-t?> 
^ - v 1993; Ed Harlow and David Lane, Antibodies A Laboratory Manual, C 
old Spring Harbor Laboratory, 1988; A. Doyle and J. B. Griffiths. Cell & 
Tissue Culture: Laboratory Procedures, John Wiley & Sons Ltd., 1996 0 C 
ft ^O^^iCie«c©^/*^#%C -U, iMJE&lc J: o TtiRJCl^Ba.f °C 
.T&£*T"? i'OttS^fto rc 0 SllJ£ I «fc 0 tti t >(c*Jt£ 
h 1* 0.5 0^ 10 >u g/mlflg(- (100^ t>5000fS) i:ft«L, ELIS 

A ^U - h*4tt-ft3-f^ >^Lfc 0 im/tlSI40iiJ^T(i. 7*ay + >?\ 
tt*4*i«fc tfffiffiffiftOftlR 7 ^jflim (>7> N M5905)£^flTJ L/cPBS^s 

/W7IJ K-^i&*±f*OSiJJt{3ttlX^flSilJl!l7t^^»PLA:PBS^ffl^/:o 20f& 
1:^/77^ *Ifili1t£f&ff?T tePBS^ffl L fco =J - 7- >f > 7' I 

/;7U - h^*-/IL/:g, 7'd - y ^ > ^'^ 1 H#re1^±fT-= /Co 7 U - h 

Lfc»3RS!ft!a t r- & £ 7' a 7' U > £ ft £ tin T . 1 B#HJa± -f > * a ^ - h L 
fcgU 7° u - r- £gfc& LSKffi'£2in*.Tf£fe$ -tt/co S fcaiE^JCfc oT, 
ffiiz ills] UiifPT. t'^-^>aiSaL^:tt:(**ffll^ ^l/ - hft*a:*l(:7t'y 

7 b _ h ,j _ ^_ (/ <>f * 7. 7 7 % EL312e) T-lRjfcg^aflS L f: 0 

£&29Bfr£35B© + y * (HJE^JIO, K3-1-2. K3-2-2. K3-2-3) <fc 0 

SgJtfQLELISATWtltL/Co 50mM©£K- &KtK*'< -y 7 7 - pH9. 6T ft*? L tJt 
t HgMv 7 7^ J 7 0 - 7- JltKW ( •> 7'v, 16385) £96/\7 OpM?-^ 
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U - h iz o - t < > 7 L , -7 0 xHn/S (^7, M5905) ^flti*. /c PBSTiSffl L 

Unfitly £2)0*. rc 0 ftK-^/Wt > ^--tr'fig&ffi t HgM-f ^ftf* (Tago. 2 
392)£flD*.'T ^ > 4- a ABTSSff (Kirkegaard & Perry Laborator- 

ies Inc.. 506200) <Z> Jdk J: 0 g£fgSt££405nn)©D#ftgTt¥{ffi L £ 5 fSS$ 
n/c t h IgMffitt ( ?T )\/ ii J > • t" 6001 -1590 ) ;/;lit h IgGfctf* 

N506)^ifmc L /Co xifo7»£&to LfcPBSTfS:|i§ttK*& 

8? L s/:t M gGifl'J 5t ic IS fit t h I gGi* * 'la (* .( > ^ . 1 3382) £ 7 s U - 
McH^L •✓^-■brfiRSfiia t .HgG+^fiti* A0170) T-tfc. 

dilfc e tofel* (15) i:*to t h IgMi IgG (2 ttfc e 

ttz^miB, 34 B > 41B© 3 (e1(c^/: i9 t M4§^fei*ifr>t^^t# L + > 
x (HiSfcflJKK K3-1-1, K3-2-1) PBSK7g.fi? L re t Hfn flt 7 ;u 7' i > 
(HSA, •> A3782) 2ml£7 v i><> h (MPLiTDM Emulsion, RIB1 Iramunoche 
m Reseach Inc.) t zl£ I * ©0. 25ng/ml ^0.2 ml^fegL/Co :©i/77 
xifQ ELI SAfCfc otfiOrLt, ^©SH^ (1213* IH14) i:*t. 

#K3-l-lT(i t h IgM18tfg/nli I gG2. 6 # g/ml # 17 B "1 ©JflliS* K i 
£tl/Co t h &fe{*£*A LTUti v 9 XOMT-ii t"h fit f* © *J fflE (A W S T 
li ^ -o o 

15. 7 ^ ? '*m«*© t hffi{*»K(ELISA) 



* y 7 v 9 x IgG (mg/1) IgM (mg/1) 



0.37 3.7 
0.33 5.9 
0.51 3.4 
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K3-1-2 
K3-2-2 
K3-2-3 
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(H^^iJ14) !:ti>Tt h 7 7" i >T'£g L fc* ;< .7 -7 -5 * (K3-1-1. HflSPJ 
14) ^ ii£f£44B g KWKS-E <9 ttS I , i x o - VsMISi m^MS I , 7 'J 
K-v^-^gJL/Co 'W7'J K- -7 oft g| ?£. is (H« ^ ? d - >i7U#H-?£f#ft 
AP'k If tfcft-if- < - >x < 7 ^ ? . 1991> (zf££ n/cTjT 74 Cfti^ ixp— ^ffl 
JSiLTlix P3X63-Ag.8.653'(^B*S!imJ: «5 0iA, 05-565) L re,' 965\ 

-f U - h 10ft K s 1 i§PBll&g&££±S£ELISA&T-ji?tJr Lfco ELISA 

Steffi t HgM7-)7*y 7 n -^ffift ( -> ? ■? , 16385) £ 7° b - h 
It L THS6W14i [Hj^Cfrk 't^ Ute© 7 -o - > £ 6 ji^fco ttzHSh&Vimt 
l50mM®£&-£K7fc£'<-> 7 7 -pH9.6T«g 5 0 g/n)l©fg$ £ U EL I SAT* 
L/ - h © £ -7 x ;U (c 1 00 ^ 1 o o $ : & I rc o * >l> * + ■> - T J£ m L ffi b h 
IgAilgGllgM-t ^'ffiffc (Kirkegaard & Perry Laboratories inc., 04-10-17) £ 
ffl ^ T & tB I e 7° U - r 101* * Pitt © * d - > £ 1 o Si IS I fz 0 C <D ? a - y 
(i6<i© t h IgMPf & ?D->on©loTcofc, C © 7 o - > (H4BT) £ 
$ ^«c±§# L, ig*±f*'£i&fR IHSAfcffiffii lT±i*©J: 7 •> 
*'«1ftffifc HgM+^i/itt (Tago. 2392) TEL ISA^fr^ £ C 6> 

£*±fl|0i&iR*?©it Jniw £ *> U ? TK£K©«'J>j&<!8ai> fcftfco -7? t HgM 

> • x 7 - 6001-1590) £i§ it!l «fc -jT2 i/ g/nncftff? L 
(i^f^fc i brtftjgtefg*^ rc 0 C *l W: ^ 'f 7* 'J K- vH4B7*<^M t 4 ffift 
j&<HSAK#Htt©& £ C £ £^t£T * t>©T£ % (H15) 0 mi5Kfc 

U'T, ft I4ti^*±« Kf4©^IRip£^$6U405nni(C3o(7 3 0.£ftjg*.^ L fc 0 

(f|jSS0]16) G4186f&^- + > tifc t r-2g&feftirK-© t a ^ - d -7 -> 

G418»&TfIi£$ tltz t h 2 fe f**r 5 A9IBI IS (W23)( IISef?ijK 

II 1 #B3) £100mnr> + - UTG418 (800// g/ml) £ £ t; JI tR J£ «& (10%FBS, 
DMEM) Tlg#L/Co t c ^ - a -7 ^ •> >Wt4il£^ £a C7°5 X i KpPGKPuro 
(WHITEHEAD INSTITUTE, Dr. Peter W. Laird ^7>X7i?y 3 > 
ffrl3iiii|PBB¥^Sall (miit) T'Sttfb L fc 0 «BgS£ h 'J 7* ■> >4&S L , 5x10" H 
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/mli « £ «£ ? K ? 3 ^ IJ 7 t - (PBS) CSS L T ^ £ \0 u gD 

(IS«£0»l 1 #88) ^f7^ o/Co 25w F©gMT 1000V©mE£ 4 mm£©x U ? h 
p * U - ■> 3 > "t ^ (H«J 1 ) ffl ^ T MS T- EPSD L o x U ? h □ # U - ■> 
3 > L fc*fflflS£l00mm-> + - U 3 ~ 6.8<KJ8£ L fc D 1 BftClOtfg/BlOfa- 
a-7^->> ( -> ^'-7. P-7255) fc «t (800 y g/nl) £ 

S^^^/Cc 2 ~ 3 ii^m^ It^ _nx-200Mfg£-^©mffl£ LTli 
*>tz 0 C©$B3SS^ 3 oOlli:oi>Trtifti25w 2 7 7 x a 2 ~ 3 *4"T-^S 
L. « 9 n-fe;U£BJ&$-£25cm 2 7 7 L/:v^ X A9M £ HMJ 1 £ 

|5]^fcl4^ L/Co 100mm-> - - U 2 ftcf£ LG418£ t l a - o ■? << •> >^.#C±iE 
O -SStR^*T'i&* L. 3o©HH©?*>lo©ilBi^£2 o© "fi^Sflltte 
^n->^ibn/: 0 ;o?D->tl4tF2 S-Sfe fe <*8ff t" ^ - a v-f •> > 

(HS6#J17) t h &fe<*3| AESfflJUacfctt £3lA t h &fe{*fgflO - 
G418ittt«Ei L T-7-^ >?'£ft/c t h 14#^&(*»rit^«^t-SESffflBa«E 

(E14/814-36) ;Si«g©G418£&sflO L i& itfe * T i§ § £ C £ K & <0 . t h 
ft L jtESffllS© 7 a - > &m'& I rz (/< -f 3l"v^a7il/-> U — X 8 > 
.^_ > ^_V'-r^ > ?\ ^±t±> 1995) = G418fitt£v 7 X#]ftlffl8S 
?3j-ijx>?;U«fc9BlA) -7 -< h ■> > 43: if KitCl 00mm •> + - H: 
fl«L£SM£ LtZo . C ©100mn-> + - U E14/S 14-36^r fi M L > ¥B&G418 
«K16mg/mlO^Hi!i'^«l L fc„ 1.-2 B U tc t% jfi 5c % L 1 il R3& K G418S S £ 
10m g/nl £ LT*S#£8E»:K £ U => n x - © * £ 15<1 £ ffi «3 HtS L *§S L . Sfe 
fe{*£t h 14#<8S#]7°n - 7 <HS6F'J9#!S) ^TFlSHSiffr I £ 

L T 8 ? a - >T- 1 h 14#&fe{*8fr)t7i < f£'fi: L T ^/c 0 

(H«J18) t b ZS-^feWSB^BrK-S^MS^feWaB^afrfr^lallBFlc^^-rs 
<fS«£0U6) (cfc^T!X}# L tz-mmmmfe ? □ - >©? *>PG1£ i i 
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&4*ffl8S> ffttMA9lfflllS«-^Sfflja<!: L tz i 9 a * AIAIH: «t <0 , PGl*<ff ' 
J#T6 t h 2 S^fe(*S|5^BT)t*<$ fa. -d-7 < > yfti^jtfei 1 ^ «fc *) v- 

> / $ *i t u s c (b^-BtigLfcc 5 ? a -t jim'&RtfkmmtoDm&ti cum 

fflj 1 > £ f5] ffi iz ft ft o /c c r © IS 31 . i 9 o -fc ;U 14 £ 1 0 B '& \z It 59<I © G4 18itfcfe 
3 n =. - L /wo C ti £ © ^ d ji - <c o 1>T 8 u g/ml© t c ^-n-?-<^>^ 

tt^Jli:3cl^is $bi:3B F B 1iSft UcC5> 4511 (76X) © o a --fi<£ 
#L/c 0 2 ? o -t: ;b & ic u T te. I o © §f no fa d % £ < ©ig£ i# & 5 ^ ft 

-5 ecu. tut>t>. PGW&ftt zGum&m&ztitz t b2%m&w^ftm 

ftfi< -f i - n -7 •> >Wttiife : f K «fc 0 v - + > ftT^ KitiFUl^, 
$ £ t h 2 S!ftfe(*«l5^Wrfr±OSv-7&--iie^^tis©^i6x A9/S2 W23 
(G418iH£©^ : HJfi^J16) KooTlipSTneoB (SSJS0I 1 ) > PGllcoHTtt 

pPGKPuro (nmmw z^a-yt itzfismttz'nti'ttz (®mz, fishus* 

ho-JL, 3t«tt. 1994) o -c©*SJI. A9/B2 W23T« THIS 
Snfct r 2 S&feftSfS^iiJt©* ft**ft©fctii*&fe£f*±C \m*3-o> H2M 
© •> fi/Co cnii, t h 2 S&fettSBftltf Jt±© 1 ffiBrlcpSTneo 

B*<ff A $ riTi^S C i £jFtc £/^ PGlTte|5]l?©*£ £ ©&fe{*$rtt±ic 
It 4 IS© v /v-^tliSS ftfc 0 pSTneoBi pPGKP.urote^ ? * -8B#Tffi|S)©E 
?iJ£&o©T, pPGKPuro:/ □ - 7'T<ipSTneoBkf&tiJ £ n£ c t ^ ^ > PG1T' 
«B3K$tl^4fflO •> y±)\,<D 0 "&s 2 1 ttpSTneoB. — 2 AS (a pPGKPu ro & 3fc 
© •> /fAU^bni, CL©feH<fc <9 ^ PG1 t 4 t h 2 

G418ittfex h° a - o 7 ^ •> >fflttfif I; i 7 - i > / $ nt ^ 5 C i i< 

fc h 2 #ftfe{*SB##rJt, 14*&fe(*8B#»TK" J £-|nlB#i::ftf$-$- £ v ^ *ESffflS£? 

LTBfti:h M4S*fe»SB^Br.)t€-«^ LTl>*G418»ttTT2ffllja«l-4 
< 113601 9) fcffl^fco i ^ P-t^ife^^ilfcJ;L>'h' , ^-pv^ •> >ittt^©ai 
tRttO. 75 g/ml© t° a - d -7 < •> > jiKT-flbW (Hffi0aj9) ©G418iiiif ft f*iliiR© 

i [5]*H3fT/<i o /Co C ©^Hftijl Lfct"a-07rf V > ft 14 © it S IS K W 
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l-4lffljai0 : (io tz 9 3-7 itfl or; 0 :n^t'a-D7^i/ > »tet*li30 
0/i g/m!C9G418??£TT- tit Jit 6 C i h G4 18W14 t PI B# K 1% LTU * C.i 

-M£'Jftf«PG5, PG15. PG16tcooTliJilTO ( 1 ) C «fc 9 * .PG15K o l^T 
(i $ h ( 2 ) ic cfc *9 fit IS L fco 
( 1 ) PCRfi?tfr 

-fi^fijim^^V ADNA^SIMt LTtnS, 14S^fett±^#?Et Sit 
fc^ (Genetic Maps. mllE) © 9 3> 2flfe(*i:oi^!i C^«6^12 ; A9/82 
W23) s 143&fef*«--^Ttt (HS£0'J9 ; TT2/814 1-4) -T' £p £ *< fit SB £ nx 

( 2 ) 7 ;U U -y -t? > 7. i n s i t < 7" 'J ^' •< -t?' - •> a > (FISH) 
FISHW^ti (fS«S0Jll) iPl^i^ t h£DNA*FITC«ffiLfct>©*7 , o-7' 

Sfefe(*WritA<«S$n/Ce (3SJfeffl9 ; TT2/S14 1-4) tbHIII 

fe.^^|l&*j7 4 D-7'{cJ:l9StlS$nfcfflj^«T)ti. /J>$t>^W (^ffi^J12;TT2/ 
s2 5-1) T- 1 h 2 §$tefe#ft£fi*j7° - 9 StiBcF n gf$ # #r i |5]^©* 

*$T'*-5^o (016) i:tOiS**t. EI**ie©<B:^$fefe{*tt^ 7 ^.fi* 
©to. FITC®$#(::<k 9»«<&K^*'J N 2 oO&fettBrJt ( 'tc EIHc T Jg ^ ) li 

jy±onsi^«t /--Smite esm**ii t h 2 #&&ftH$#iTft> h 

S^fe(*g|J^Br)t^lal^«-St#t 5:i t> title 

^7XESJfflSStt^t>©+^7-7 7X^^ 

Utri^Ci ^ fillS $ n/cG4l8^ fc* a. - a v •> > ~ mift£TT 2 ffliSttPG 5\ 
PG15, PG16£iJli&X h v 7 J: «3£5_btf\ ICR* (iMCH (ICR) (0*M/7tt) 

7 9. 
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tlttS-7 <1 x ©£SSJC «fc *9 <# bn/c 8 ttllia)WE*cJE*^ 0 10- 121 a A L/c„ ES*ffl 
3Sffli&«3 (SS«60I9) T-Bfcigg LTiSSSi:^4$ ti-fcSU !4 JS & g & 2 . 5 

* ? •> a L to 

H6. t h 2 S§fefe(*«|S^WiK-St;i4S^fe(*SB^»TJt^|5li^{cSi#t S v ? x 



U&feft **§^f fc8«BBSJW'ESfc OgJt . ©Sfc ~10% 10-50% 50!i.~ 



TT2/ PG5 160 26 8 7 1 

214+32 PG15 168 15 3 12 

PG16 223 32 12 3 6 



^feicfcotiiE (icR) **©efe©4 ] ^TT2 fflsas^cir^fe (is) *< 

fe©gf3#©&!>> "T^ft^ ESfflUa® jtlK©!Sii) .t>nsi(*tt23E.*e*> o rc c 

COlgmcfcO^ t h 2 H^fe{$g|3^i)t>T-SO ,: '14#^fe{*g|5^ir>i-^^^t'E»ES 
flBflSfls (PG5s PG15, PG16) ti * / y M&Ltfk £ L T 1*5 > t^A^^vni 

(HMJ20) t h 2 gm&tettfiffiftRau£&&W®fiffiftZmmiz{%ftt & 

Esau is & * * y 7 v <? x m m \z & # -s t > tn. & © & & 

(HMJ19) TfPiSJLfc + y 77^©^ 5, KPG-15 ( 9 il S$ ; PG 5 & * . 4- 
y 7*lOX) x KPG-18 ( 5 iilS ; PG 5 * * 7*J0X) ©2Ei:«Lts PB 
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sizmm.Ltz t v mmr jiv i > chsa, ->?'v n A3782) £t h cmp 

L + TDM Emulsion. RIBI Immunochem Research inc.) t £• zl £ L T 0. 25mg/m 1 <D HS 
A i§ $£11851 LO. 2m!£&£ L tz 0 fcgilH'K S O* 8 B + y 7?^xi;^ 
|L, Jfilffi#0>fc um&£Vt hffitt /c8S£ELISA££Ei,>T&'fcii Lfc 

(HSI<?'J14#.BS) 0 50mM® J^K-KK*.*'* ^ 7 7 — pH9. 6 t-ftS? Itztfit b ft 
& /c ijl^4 : 'ft# (VECTOR LABORATORIES. INC. n A 1-3060) £96?v v ^ ? D ? < ? 

« ffi-f (VECTOR LABORATORIES, INC. . BA-3060) 4 > 4- .=. ^ — h. 

L $ £ K t" * ^ > ft 7 -9- £ ^ Jl * * ■> - -fe* £ 7 £' ■>' > DH© ft £ ft ( VECTOR LAB 
ORATORIES, INC. . Vectasta in ABC* v Y PK4000) ^flO^T < > 4- a K - h L 

•> ^--t'lSi I T3, 3' , 5. 5' -f- h 7 / f- > f- v > (TMBZ. (fj^ 
- ? =j <{ k ML-1120T) CDi^jDC «t 0 »5gStt£45Onm0iajtg-C i S s FflE L /c 0 ft 
tifz k fH^&oilggtft]© t K IgG ( •> / v, i-3889) L "7 -7 xtfn 

mi&tia LfcPBSTSP&ftKftfR L/Co juffiKo^T liSOmM© £*K 
* 7 r -pH9. 6 T-ffir«! L/:St h y|7^t 7 ^ d-t ;Utaft ( ■> , 1-63 
85) £96/\ v -f ?D;^«-7'L'-M:3-f^ > I . flu it & 14 £ flD , #1* 
•> ^ — -IfJSifii/t t h // ? (The Binding Site Limited. M 

P008) ZtntLT J * Y L/:ts TMBZ ({iS^- O =? 4 K ML-1120T) .O 
HsfiDK «fc <9 »*Stt£450nm©ia3te-r-Sffi L fc» ft 88$ tltz u iSSrft-oSKgE 
SO© k h IgM foil J > • f^*, 6001-1590) L^^xii ( •> 

/v. M5905) €-gljD L/cPBST'SPgWlwS«?Lfc„ 2 <S (* «h 

fuKfc^Tt hfctft^ik /ctgffi#*<fcfclj3*U *©-lfo7t + «£tix &£'#±# 
(IK 88) o 



8 1 



WO 00/10383 PCT/JP99/04518 

* ^ 7 "7 ^ x K P G 1 5 fp<D t h i/tf*jlJg ( E L I S A ) 

I g M ( m g / 1 ) I g /c ( m g / 1 ) 



« M 0.19 
8 B § 0.75 



S8. *y77-)7KPGl 8*Okh ftMg (EL 1 S A ) 

I gM (mg/1) l g « (mg/1) 

feSlu 0.2 9 0.5 7 

& 8 B g 3.4 0. 8 7 
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(HSS0'J21) t h 14#&&{*$rtt-* / 7 "7 7 Xinilf tcfc SftHSAt h 

7 fit© f& ft 

(HiSffllO) i |5]^ic LTflfKLt t h 14§5fefei*»ifr^«J% Lfc4-y 7? 7 
* (K9s Kil ; *(cTT2M.f*3-2fi*. + / y m (i * ft € tl505u 30%) -H*J 
IT, £&79B,.93B^ 10TB . 133BC4E (K9) . ttztt&'&'iB. 88E> 
1110 (Kll) © 3 (D K =b tz D (HSSf'J20) £ [qH*KHSA£&g L /c e C'p+y 
^vOXlItOt h Ifll fit 7 Jl y i >C«T5t h 7 iM. £ a t" ft I* £ EL I SA& C 
«fc ^ T & tiJ I (Hfi6^J14#ilS) o 50niM©^K-e5K7kS'< -y 7 7 -pH9." 6 T-ft 
IR L fcHSA ( •> / v. A 3782) £96/\ H:3-f ^ > / 

Un^DQtl. »HT'^^**yf-t'S!aiiit' bIgG7 7Xfi# (7 7-5 
>->'x >, 08007E) £flO;LT^ a : K- K ltz'&* <)lir* y^-iflgi L 
TO- 7 x - U > i>' 7 i > (OPDv flES*- ? 7 <f h , ML- 1 1300) OiJOCi <0 
»3gffitt«-490nmOiR^gT-S ! Fffli Lfc c HSAT-fegE L £ 4- / 7 7 7 x [fom * © ft 
HSAh h IgG©'*ffiE(i&g-&±#Lfcc SIJSICRv 7 XX' it. HSASeS&OClHS 
AtH gG© ^7 ii (3 '< 7 f 7 > K U < ;U'.T- & £ (HIT) iz ^ L fc c 

H17K fc^TflHi 't 7 v 7 x JcHSA^feig LtA^OBSr, ffiiA tt490nm 
Cfctf £iR3te«£^ L tz, C©£SJ;*K t H 143ftfef*8l5#»rKr£fcft-*- 3 4- 
/ 7V ni:fc^T, HSAt/tIf<$lJ$C*f LTt5tIm#S^ t h IgG©Btt*fflfi±#/>< 

c > fi<mz $ n/; e 

(HJ6fW22) t h 22g&fef*8fTfr3t A4- y 77 9Xlii;iiiin A §j£© 

•f&ft 

9 7 fiS©4- y 77 7 X (fSfifcffl 3 * K22- 7 ; 4- y 7 m\0%) «t.«3 Sdn L, Hn 
«4»©t bftft A 8Si£ELISAi££fflOT*fctiJ L (HSaj0J14#PS) 0 50mM©J£gg 
- &KtK*'< v 7 7 -pH9. 6Tft«? LtztK t h a tft-f 4-'ffi{* ( VECTOR LABOR 
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ATORIES, INC. , A 1-3070) £967\v 4 t u 9 4 9 - ~f \s - V \zi -> 4 > ? L , 
iflUf M £ fln ;U f'Tl-T >fflififc t h ftft A &*¥tfcft ( VECTOR LABORAT 

ORIES. INC. ^ BA-30T0) ^flD^T-f / ^K- hU^i: f '* f- > ft 7 ^ f^A 
t*->^--b't7l:y>0H.iO'tt^flc (VECTOR LABORATOR IBS, INC. > Vectastain 
ABC 4- v h PK4000) %1}U*. X 4 > 4- - ^ - r I fcSU K;U^y^-ifSgi I 
TTMBZ (E^-?.?^ K ML-1120T) O&flDK J: 9 B*fg&£450nm©(R*fe£ 
"C'MLfce fl¥8! $ ttfc A iI£J#o;IggE*DCD t MgG ('->/v % 1-4014) &m 
mt l v 9 *ifojt£jfcj!iD L fcPBST&PgtfJKftft lfc 0 180ng/ml© t h lgGtcfi 

22Sfefe(*'*«^-T4 + y 77^xs:jiOTt i-tt<* A §1 it £ ? fi< a £1 "f * C £ 
51 !S 5 n /: c 

(3SJS0J2.3) t h 2 §^fe(*KrK-^A+ y 7 ? 7 t. Mm iz is h c h£#/cil© 

5SBC*^7^' (HJ6^J13. K2-8s *y 7$(S70JD ^ 9 i§ if! © * 
/ (H«J13. K2-3^ K2-4. K2-12. * / ? m It Z tl *'*i50Xs 20Xs 

80%) & .mm#<Dt K&&tL\sm&m^T&i&itz mmm 

14) o 50mM©*K-'ft»**^< -y 7 r -pH9. 6 T^fR L^K t h fti* « W + ^Ja 

(* (VECTOR LABORATORIES, INC. , A 1-3060) £ 967v v ? d ? -< ? _ 7= b _ ^ ( - 

= -x 4 > L Miitf4£#D;i, ftf-f >fclttta b h m {* « -Y 4=-' ft f* 

(VECTOR LABORATORIES. INC. % BA-3060) £ 1B A. T -f > + * K - h L $ £ K t* * 
f- Wt7 -9- f^U** •> ^--fe* i 7 t'y >DH©fI£<* (VECTOR LABORATORIES, IN 
C. ^ Vectastain ABC 4- 7 h ) ZtiaA-Z <( >+. 3.^— h L/c1t> TMBZ ({iS^- ? 
7-f K ML-1120T) O^SD(wJ;|5»3R?Stt*450nn©i!S3tgT-8 s FffiL^o fflfSS 
n/r yc iW*^oaKfE»I© fc MgG ( •> 7* -7, 1-3889) S-^zHi L v -5 xiftnf £ 
SSflQ LfcPBS-eSKtfnctfft Lfc„ fel^ (8 9) i:^L/: 0 



WO 00/10383 



PCT/JP99/04518 



9 . * / 7 -? ^ X tp (D b h ft & /e I Jnl ( E L I S A ) 



+ y -7 -7 ^ 7, 



l g k (mg/1) 



K 2 



3 



1 2 4 



K 2 



8 5 



K 2 



8 



2 5 



K 2 



1 2 



5 6 



*fcth 2 SSfefef*»rJT-£{$8 l/c** 5 v * (HM#'J13. K2-3>. *> «fc 
-4) K£$66B, 80S, 102B© 3 (fSffi^O)' £l^«U=HSA£feaE 

t/do s/:ry (K2-12) lc£g663B, 77 Bv 91 B . 1 16 B O 4 @ fc ;b 

C ©* ;< 7 v ^ a 4=©HSA(C^-r U> fcft /c II^ELISA&fC «fc o T 
fctfilfc (Hffi^J14#K) = 5OmM©0tK-&K7k£'<v 7 7 -pH9. 6tt^L/: 
HSA (>?'-?, A 3782) £96/\v-Y ?o?f?-7U-bim-7^ >7*L, a 
m&mjL, iX^r- 't*** >-tf fata b hi/i tat* (VECTOR LABORATORIES, 

INC. ^ BA-3O60) ^ SD ^. t + a 'S - K ^ i: r > ft 7 t t"<;b t •> 
^-•b*i7k"->'>DHOtt6(t (VECTOR LABORATORIES, INC. * Vectastain ABC* v 
h ) *1rx.X-4 >* a -"<- r "<>*■* > ^--tr'SK £ I TOPD (ttS^ 

- ? 7 -f K ML-11300) ©^flDC«fc O'S¥*Stt^490nin©iRJtST'l¥ffi Lfco HS 
AT.feS I fc* > ^ v ? XlfiUt^cDfliHSA t h /c AS© ft fiffi (3 %g&_hf|- L tz 0 - 
UMM ICRv 0 ^Tiix HSA&Sm©fcHSA t btfit* k & <Dtlfatt'< v 9 ? 7 > ' 
h* Is^frX'ab r> tz 0 gf^ (018) Ktf: I /: 0 '118C fc^XtlfiS tt * t v v ^ * 
{CHSASrtOtoTftg LTj^ ^ © S ^f4(i490nm(Cfe!j * L tz 0 

Cft>i©&JIJ;<2, b b 2 §^fe(*S(5^irn'^«l#^^* ^ 7 7^i;iH>tk 
h fit» /c ililfe I 1 L ^ $ bJw{iHSAUtJRSiJ«-^»f IT fit IB ft Mft t Hg/c 

© ta ft flfi±#*<g C £ C i 7i<5IIS $ n o 

( Hi£0]24) bhl4#&&{*^A*y.7 70X7^©th£ftmii ( a §M t> L < 
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(IS 85 0] 21) {wfc^THSAT'feg 7 xK9^b£'#136B 1 KWK 

^ 15 *Q tb L > i x o - 7*fflf}££ L 7' 'J K-vfcfi-S! Lfc, 7 

U K - v © ft li <$H • fl, l?D->K(t*Sll^AP^ SftSm-frfx 
>x^7^7. 1991> £85 £ ft I*, i-XD-^ifflJiai LT(ix Sp-2/0 

-Agl4 (^ 0 *11, 05-554) £{£ffll/c 0 CORIGEN Hybridoma Cloning 

Factor (HCF. K 0 7, 4 • 7" 7 7 > ) £10X8sfln L96/\7 b - h 8 fttc £ §iA 
3 B'#(c^S^4i(-G418^1ing/nil^Jn L/c 0 1 ~~ 3 ii^^S^©^S±if £ 

pH9. 6 T#f? L/ct/t t > <; -7 7 7; * y ?o-ti^($ ( •> 1-6385) £96 

;tv^?n^?-7°U- h 1:: - f w > 7' L , PBST-ftfR L 84 *4 £ fln *. * # 
l^T'^^Usf- ^ ■> ^- -t'gliaia t h u m -7 7 7; ft ft (The Binding Site L imi ted. 
MP008) ZmA-T 4 - h L SKi LT2. 2- T v 7 - ( 3 - x 

f-iK/XfT'/'J > -6- x ;U > S£ ) ->'7>^^9Ai (ABTS. K i rkegaard&P 
erry Laboratories Inc. > 04-10-17) i^Tfcfcb I 7{I©P§t4 7 i ;l/£fcfc 0 
7 H:o or lift; t h - -r ( •> v N I -6260 ) £967\ 

•> y-^wwan t h T av^.tt* c 7 r - 5 > ^ * > , osoote) 

£rflD*.T-f >4-^l<- hL/:|, ABTS (Kirkegaard & Perry Laboratories Inc.. 
04-10-17) £ffl^T-t£ft L2Iffii: r-ftft r £lP§t£7 x JlZmtz 0 

(H«J25) t h 2 #&£MA4- /• 77^^^t> taM8£g£'N 7' U 

(H$>0|J23) ^fc^THSAT&S L.Tt 4- Z?? 1 ) XK2-3^ ^^^IQSE @ 
K €■ IX *) iii L . i x □ - -?*ffl||S£ 8Bf3jtt£ I . aOij K--7£ft£!Lfc 0 'W. 
7- 'J K.-7©fl=S{ffi(i (Sl-fi, #7 d- >ffif*H8tftf1:AF1. '.Stgfctt-tf-r 
x > x w 7 ^ ? , 1991) ic 15 $ n/c^SCiSlK i x d - v$ffl)j!3 £ L T ti . P3X6 
3Ag8. 653 (*B*£!Ii, 05-565) £{$ffll/Co *2#?£lcHCF (.fn^ • 7-77 
>) SrlOXffifiO L 96ft 7* b- h lOtttc £ 3 B^iSS^4>(cG418^1mg/ml 
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fctia L 1 ~ 3 ^PbI^S L => — tii €S L tz 0 x> © i£g £ EL I SA&T P 
tftL/co EL ISAfetS (HSS0J23) £ |h] $ K fr t b b ftft * ijtPIte© ? □ - > 

( II S£ fl] 26) G4 1 8 St tt ~ - 4- > 7* eft/:t h 22S §fc fe <* © t° ^ - n -? -> > if & 
iz «£ '4 H v - 4- > / 

G418WttT-fiRia$ tl/c b r 22§&feft£^f#t >S A9lffll£ C A9/S22 r 2 ; HJSflJ 
1 (COOT. (H5S0J16) tmmUJj&-Z-t h22SSfefe{*©.f A - o.v 

-f •> /iit4l-<t'oS'7-t>/^n-5 /c c 7 2 Jffl 0£ iC pPGKPu ro*r x U ? h d U 

- •> 3 > LTf# bft^ZlMSiJif&ftn d-— 200fiSK$r — oo*Hi L 3 
o©HS3 (PK P2. P3) ZWkS-l&l&t ltl?££!-? 9 XA9£fflAS^© i ? n H? 
A£.fftt o rz 0 *■©'!§&. Pl«fc 0 6 iv P2=fc 0 1 P3=t <9 3 <i© ~ fiMftlltte 
? d - yfi<mz>tiiz 0 I5H# L ~ mmmM\± t n - >© -5 -&'P3S*©6- 1 £ i ? 
o-fe;M##M. imMA9lffl§S^S§fflgSi L i ? nt;^Alii:J; t> . b 
h 22§^fe{*^ e - £ tc k ff i - o v < ■> ^H&ifife^K J: 9 "? > £ *lt 
ZtZMBltz in&WW o i ? a-t;l/ffi»&c/A9$ffll!a-<!: ©Bt£li (HMJl) 
£ (5]^{CfT^ ifco i 2 n-b;I/^All-B^tw28fi©G418ittt3 o - - 
*<dJil L/Co Zti^coo ox -do or 8 ^ g/ml© b° a - o v -i -> >£.#i;*Si|to 
K$&.LfcSU ^t;3Br E 1JSiL/:i.:6s 21(@ (75%) ©3ox-#£#L 
/Co i d -t ^ S tc i 1 T , 1 o©#t^.|BfSic, £ .< ©i§£l;fc&£ o(i'J?» 
©Sftfe(*©**<^A$'ti.SCi^t>N PS if t£ itfe i 1 - ffi J? «c |e] B# (c f£ A $ ti&Z. 

t a. tn*>*>, 6- \ t<m$tz>M\m , &mMzintz t S22§&£{**><$ ^tc b° 

a. - d v >r •> >itttitfci L !w «k *i'ti>5 C t ^tts L T u5o 

(HffiEPJ-27) b h fc#S£}i£M£t * 7* 'J K - ^ £ © b h t£ f* * UK oT £ 1£ 
$ cDNA© f# S C/tg £ 5iJ # £ 

(Hi6^15) nfcoTlX(#$ n/z b hftftfiili ( igM) ^I4t^W 7'J K 

- -7© -j H4B7 (HSAftgft) Rtf H8F9 (^SW) «fc «5 > 1S0GEN 

^->) ^ifflLT, SSRNA^W^ L fco cDNAW^^cli, Ready-To-Go T-primed 
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1st 'strand*-./ H ( Pharmac iafct) ^ & * 5 u g©ISRNA£gffl L tz B f# 
^n^cDNAi-oOTTIE^^ -T (Larrick*i. BIO/TECHNOLOGY, 7. 

934-. 1989. Word <i . Int. Immunol., i. 296-. 1989£#%K K «fc *> PC 

RS-fitti^ t h ft {*■ 81 "til L fco 

CM1 ( c h IgM^-ft p!$) : 5' -TTGTATTTCCAGGAGAAAGTC ( E?"J£'-t 4 5 ) 
C.M2 ([s]±) : 5' -GGAGACGAGGGGGAAAAGGG (E7'JS^ 4 6 ) 

HS1 (t >fiffioj^fS«) : 5' -ATGGACTGCACCTCGAGG (AG)TC (CT)TCT CGT) C (E3*J 
ff 4 7) (8 SOI^) 

HS 2 ([5]±) : 5' -ATGGAG(CT)TTGGGCT'GA(GC)CTGG(GC)TTT(CT)T (EyiJS^ 4 8) 
( 16H©&£43!l) 

HS3 (|h]±) : 5' -ATG (AG)A(AC) (AC) (AT) ACT(GT)TG (GT) (AT) (GCT)C(AT) (CT) (G 
OCKCTKTG (BE?iJS^ 4 9 ) ( 61 44?I © il£ ) 

* ( ) * © (i 1 © i£ S i)< ( )rtoi»fii,^^i'i4I^feT-<&5:t^^t s 

H4B7v H8F9£C 1 (Ug©PCR(iHS 1 x CM i . HS 2 x CM 1 „ HS 3 x CM 1 © 3 fl 
(D-f^ < 7-ffi|M^b^i:o^T(T^ (94°C 1 50°C 2 72°C 3 40ir 
-Y ? >x;b7-ti, -9--v;Hf>r ? ^-140{£ffl) x ^ © PCRil ^ £ 

^ ft^ftHS 1 x CM 2 > HS 2 x CM 2 x HS 3 x CM 2 © 7 7 4 "7 - T'Mitl L /: (S. 
g^^iiBtjl2|5]^x 30-9" ^ /U) o ifli^ti(ii.5%7^o-xmma<»/^s 1Kb 
if-->'-5A5fefet5Cit:J:0ft!liLfce ^ ©$gS. H4B7ic o ^ T (aHS 3 x CM 2 
©7? ^ -T^490bp©ii*§M#m?.£ ti/Co £ H8F9(cot^Tii, HS 3 
x CM 2 ~f 7 4 -? — X~'®Lti^U>< > K # IS] m © {& 1 KM 12$ *l/c©T C © 7 7 -Y v - 

HtfcSS^ ■> /t/li LT^tB^n^o cnb©PCR^!fe)iis SEB^ (>afc^3m 

£ft - T )!, f£ t& 4+ ■+*• ^ T. V -r- ^ -7 ^ ^ 1 QQ^") (71 "fr •/£ 1." }ffc I. \ n R 1 tt o Q r r i n 

7^ " — — — - ' ' ~ "\ urr U>\ ✓ i — ' i " i ^ x i uvw/ -^xji^jki— i/n*. - ■>» p u » u ^ i i ^ 

til SKi (Stratagenett) K ' t 9 - ©SmalSiHic: ? a > V L tz 0 *t>PIM© 
#A$ti/c^7X; K©9^32. S3, #4 (H4B7) , S1K 313. H4 CH8F9) K 
-3i»T, @ ifr^ft; •> - 4- > -9- - (Applyed Bio Systemtt) it its $1 © il 

JfiTl^t h t^f^VH^lilSc ( Marks Eur. J. Immunol. 21. 985-. 1991) 
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im& (Ravetch^. Cell. 27. 583-, 1981 ) ©E?'J t ifc$£ L fc$6£ v H4B7. H8 

F9±t(c, VH 4 7 r i 'J - . JH 2 ©M^^^ir^ b«4:t J&<¥PJ! L tz 0 C 

fcU t M4i^fe*gJ^iK-^ff^t5 + /77')^i:*i^T, 5t £ « fll t 

(HJ6 0J28) t hSt^/cig^^ii-Ti)^^ 77^73¥I>bOh Mftf* k IScDNA 

(HJS0II13) (C O T 55Tf# $ ft. (HMJ23) (CfeHNT t b * ijt^Jg-r 
S C t *<61IS $ ft/c 4- / 7 "7 O xK2-8©J$ll «fc 9 (HS60J 5 ) £ |5ltSte;&£T£ 
J5Sc LfccDNAKo^T. T IE © 7° 7^ ^ - (Larrick.i. BIO/TECHNOLOGY. 7, 934 
-, 1989. Whi tehurst t> . Nucleic Acids Res. , 20, 4929-. 1992 £#%lcfl=S{) 
iz X *) PCR£frtt 1^ t> /c IS Myitis L rc 0 Pitt 3 > h n - Jl t I X K2 
-8ck «9 L fccDNARtfx (USSfJlO) . ©TT2/S14 3-24**^77^ 

7.K3-2-2J: 9 M L £||*Kfi3fccDNA£'ffl l*fc 0 

KC2 ( t Hg/c Sg^-SSHa) : 5* -CAGAGGCAGTTCCAGATTTC 5 0 ) 

KC3 (Iq|±) : 5' -TGCGATAGAAGTTATTCAGC (ISyiJS^- 5 1 ) 
KVMIX ( t h Ig/c tgoJSfil«) : 

5' -ATGGACATG (AG) (AG) (AG) (AGT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(CGKT 
T(KyiJS# 5 2 ) (3456ft 

PCR«KVMIXxKC2's KVMIXx KC 3 7°7 -f v - ©*I^£;b-t!-T94 0 C 15feK 55°C 
72°C20£K 40^-f ? ;U (/< - 4- > x ;b 7 -?±, -tf- - 7 ^-9- >f ? 5 - 9600& 

420bps (KC 2 ) . ,ft450bps (KC 3 ) ©^ £ ©ii^lMtl^t&tti £ ftfc c - J, 2 ffi 
©Ptt£=J > h a - )lT?&ftmtfti&1fcmti!&&ihZtlt£fr',frc Cft 
ii> SB v? (ite^fS^HSv-aT^, StS&fct'tf-'f x>f^70, 1995) © 
^ffiicttl^ pBlueScript 1 1 SK+ (Stratagenett) < ? 9 - ©Sma 1 h £ o (iEcoR 
VaS&K ? □ - x > L tz 0 igtagggftft A£ tlfc 7° 7 X = K© -3 KVMIX x KC 
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2&*<&VK-m 7 o - > llilcoot, (Applyed Bio 

System*!) d «t K) . *S*ig#l©iggi57iJ*-&^ I /c„ I^tifclliE^lit Mg 
k ©©P^te 3 K>A^S^SHgE{;SS*T»te3 K > £ a £ U ^©T\ 7 n 
> ft if >Plg t h Ig/c §I^J£f?iif££ u - K Ltiv-5 if^^ft^o 

£ re, 1"? K?R^ £ ftT ^ £ t h fitftV /c (Kleins, Eur. J. Immunol.. 
23. 3248-, 1993) . J/cfI$ ( Whi tehurst h . fffiS) ©i£giS?iJ i itg L tz& 
I, U 3 7 7 ; '] - v Jt 4 © ffl ^iKi *<2|ajBJ§ L fc„ c O&gk 

{is t h 2 #$kfe{*SB£»rK-£#i#-r.S*/ ? -«"7 *K ^ t , 5t£ttMftt 

h tit it k m m e k a<g£ $ n t ^ 5 c <h £ ^ l t ^ 5 „ 

(fT«l29) h K 14#Sfefe#»rK-£&&* 3 + / 7 v 9 x©Hn?f 4>© b h fit& 

.(*J£0I1O) ©£&lli§i$©+ y 7 v $ x CK15A*5 <fc ; 1- 4 4- > 

v^TOs 50%) J: U ifilTif*© t hfitftySt^^^Xii^;?: (HJ6fl»Jl 

4) <C(* OELISA'/i^ffl^T^tii L/Cc 

[ t. HgGlOflJ^] fit t h IgGfitft(> 1-6260) -fcPBSTftffi U 96ftv 

-> r-*?mt& l fest t h igcietit c 7 7 - s 08027E) ^-sd^t^ > + 

h L fcEU TMBZ (ft3C<- C 7^f K ML-1120T). ©^Sotc J: K> **Stt£. 
450nm©DS7fegTl?ffi L/Cc feS! $ ft /c ;it g g£ *0 © t h IgGl 1-3889) 

It bIgG2©#iJ£] tat HgG2fitft (->^v, 1-9513) £ PBST-ftf? L x 96ft 

4- •> - -tf IS L A: fit t h IgGiaft (->?'v, A-0170) &tia A. T >f > * - h 
Lfc&. TMBZ (<£7x<-^7-r K ML-1120T) ©j&JJO fi «t 0 il'gft £450nm© 

WLjtmv&m i tz 0 mmz n^ssetjai© t ngG2 c ■> 1-4139) £ii3S£ 

L v 7 * flu fit £gsflD LfcPBST'&PBWKffrfl? L/c 0 

[ t HgG3©ffli|£] fitt MgG3fit{* J -7260) £ lOOmMT' 'J -> >£K 

'< -y 7 7 -pH2. 5 'T' ft If? L 5 ftmm&-C-1&m L lOOmM'J 7 7 7 -pH 
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T. OT-lOfg izlkm L . 96ft v 7 n 7 Y 7 - 7>- h £ 3 -x * > 7 L fc„ IfoW 
l**4£fln*.* fl^T^U* * •> -^--trfirSfc L fctJt t HgGmft ( 7 r - i >.v x 
0800TE) £flD*.T'f >^<- h L/:'tv TMBZ 7^ K ML-1120T) 

(DfclR iz£ *) l#^-Si££ 450nin©n#7t£TM L/c 0 ffiK! $ ft/c«gltK*D© t h 

igG3(->7""7. 1-4389) ZWmt L7 0 £gsfln L -'fcPBSTKPgtfJ L 

v- 

[t HgG4©«] iab HgG4i/i& ( v?"-^ I -7635) £ 100mM7" 'J •> > iig| 
'< v 7 7- -pH2. 5 Tl&iR L 5 ^mm&Htkm. I tz'&, lOOmM'J -y 7 y - pH 

7. 0T-10£C?&& L , 96ft v 4 t as 4 ? - •?{/- h £ a -T- > 7" L c jflirS 
1£ *4 £ Ua K . & O T ^ ;U * * ■> ^ - -If fiR t£ I tz 'St t h I gGJaft ( 7 r - i > v x > , 
08007E) ^flO^LT-f >^xK- h ltz'&. TMBZ K ML-1120T) 

I gG4 (->7'-7, 1-4639)' L v 7 *lfo.7t£&flO t fcPBST&H&tt Kft-f? L 

[ t M gM© mm] a il K o T 13 PBSTftlR L IS h h tf & 7 * e J 7 n 
-1-Ji>Vi& ( •> 7'^ * I-6385) £96ftv 4 ? d * 'f * - 7* U - Hz f- < >/b, 
IlQ7»K*4£fln*.s ft<^T"<;u*4- ->^- HfflRItttt t h # flS'^ 7 (The Bind 

ing Site Limited. MP008) ZtiuXX 4 >+x^<- h Ifc&s ->7'--t? 
mnt LTTMBZ K ML-1120T) ©SJlDi: «fc 0 »£St££45.0nm 

ORjfeKT-S ffii U ti'fc « fil^i%oagSE*D© k h IgM J > • f- 

7-*s 6001-1590) ^mmt Lv7 7siam (->7'-7, M5905) £ ML/; PBS 

^^^miO^jrsto t/77^ XK15Ai K16AO'2 {IftTIgGl, IgC2. IgG3. I gG4 
(Dt^tOty? 7X«J;[/I gM^' t£ LB ^ ti /: o 
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10. + / 7 70 Z4>© t h t/tftlgGlf 7' 7 7 xfc«fctfIgM«JK (ELISA) 



t^77^ IgG] IgG2 lgG3 IgG4 IgMCmg/1) 



2.25 1.96 0.17 0.43 7.09 
0.30 0.69 0.10 0.07 0.87 



(HiS6^J30) t h22S& 4? 9 xESIi^tt (TT2 ) ©IXf# 
t h 22^^fef*^f*J#-r S v 7 *ES8B§S (TT2) 15?#©/cfc> 3fefe{*$'4*ffll!S 
i L T (H5&{?iJ26) TIX(# L /c6- 1 (A9/S22. G418. b* a - d v -f •/ IB 
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-JF-4F) J: <9 $Ifo I Unfits© t Mfif* /cgr*g£ (H!SPJ20) £ [5] £H K EL 1 SA 

hit. * / y -7 <y x<p(D t httf* /c mmm celisa) 





4- y 7^ % 


Ig k (mg/l) 


K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



(HaStf'J42) t h 2 #Sfefe{*a5#»r)t£fc#-a- * vj? xESIfflSS (TT2F, XO) & 

(^5tE£iJ40) Tf# £ ft /c tit * y 7 -7 ? X© ? 5K2-1F, K2-4F / 
7-^lOOX.) i-o^TillCRv x t <D£IE(i .J: ») ESIfflgSS*©^ ?ifc^g|£T '5 

C ®35EK*j^T-ICRtS"7 ^ x (7At'A &t£) * * ft ic J; «9 
Sfflf L fc* y y -7 0 X^©TT2F$fflSS (S?£fe : * O ^ ^ ^ £ (iff £fe , 

b *lfc^??Pl*l^:?--7 1 X (K2-1F : l.OE. K2-4F : 5 E) CD f- t i)< ES8H83 * 

AKol^Tt h &feftf0TJt<£>ffj#£PCR7£(;: J; Q fcft Ltz c P-21 (f£Jfc0l|39) T 
??£*<fitig£ til ^ 5 3 mo?? 4-?- (co LNTPCRif ifi^a^: -a fcgS, 10E 
*4E (K2-1F) , 5E<£2E (K2-4F) K fc T P-21T-8 fib $ ti 3 !I© v - 
^7 -Off-i9E75<it£g$ 'ftfc 0 15E<B^ -7 ^ x<7>PCR©&3l£ (12121) izijkto M*P 
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& flij fc v - # - (0X174. HaelllSrJv. - v # > y - > ) fc J; C/£fc'< > K03DN 
Atfi 1 *^ £ AH K * ft *"tt © 7 5 7-i: J: T#m $ ft Z> ±f (Igfti $ £ 
£E[lT-^L/Co £ (II PIt£ u > h □ — ;U i L T II + y -5 K2 - 1 F , K2-4F<D^M£ 

§TT2F$EBSSI*P-21^ + V x tp Tiif£ft (c 5Mt L . ^ ©IPi 1 ^^©^ 
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t h 2 S^&ttSB^BTjt^R^-rs v ^ ^ESfflUa (TT2. XY) ft 

(Hffi^'J 13) Ti# ititz + y 770 x© 7 K2- 1 8 UtL 4- y 7 ^70S) £ K2 
-19 («L 4=- y 7*60X) Rtf|I]&©#*;<7flt£zI£l-C$EU ESfflflSft* 
<D=F&t<&£.t h fr£&ft I /c c TT2amati (40, XY) ®$fefettfltfiS£fto©T' 

y 7 v 0 x*p(DW2mf& ft^ft^-iz «t *) gfif L/c ICR (fife : 

ftSfeOW^fr ^ttif^fe©^ vtf 7i<g4t5o 5^ IE td =t o Tf# £>ftfc£ 
^Rj^tt 1 ?-^ 9 *ff 110E© ? ^10E^ES$fflM5fc©^feT<b 3f?£fe£^ I /Co 
Cft<i©ft££^9;U0E©-3 *, 7 EOKIJ: <0~mWl LfzY / ADNAJCo^T 
t h &fe#WrJt©#&£PCR£K «t L/c 0 5- 1 ft (TT2/S2f g. . HJ6^J12) 

X'S£i6<5tiS3 ftTU £ 2 -§©7 7 -T ^ - (C/Cs FABP1) S 
T-^L/cV/cl-2 7° 7 -f v-ico^TPCRitll^^^ ^ fcgf, 7E+2EC:s 

9" *TT2aiflatt5- 1 y 7 0 x^xmt^^m^^^it l . ^© 

*S^fi*o^^lc t h 2 £ Sfc fe<* SB £»r ft :^^LTl^ c 

(HJ£#|J44) + > 7 v 0 7.^ 8©Ifilffif + © t h fcft /c il©Mtii. fectQ'Ss 
(Hte0J42) © + y 7 v 9 ^^SK2-1F-1~10*5 «t 0'K2-4F- 1 ~ 5 ©jfoflf 4 1 © 
b hffi<*icig«K£ELISA&£ffll>X£*Lfco' £&#M - 6 iift © v 9 X «t £ 
SlfiLLx Ifo.flt ■£© t h fcft « §j|£ (HSI^)20) <h iHjfllCELISAfe^ffl l^X&tb I 
/Co (^5SfiJ42) X'$Sftfc&fef*ftft©$S££&CS18C;F-f c * / 7 

ft /c o 
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ai8. . 




h /c mms. 


(EL ISA) 


n+ / v *1 * 


v ^ X t h 2 




I g k (mg/1) 


K2-1F 


SI 




0. 58 


K2-1F 


82 


1 


84. 1 


K2-1F 


S3 


+ 


12.8 


K2-1 F 


84 




15. 1 


K2- 1 F 

U L. 1 l _ 


85 




0. 52 


K2-1 F 


86 




0.58 


K2-1F 

I\ Lt 11 


87 




1.30 


K2-1F 
lib i * 


88 




0.90 




89 




0. 56 


K2-1 F 


no 


. + 


28.8 


K2-4F 


n 




. 0.04J21T 


K2-4F 

lib 4 1 


82 


+ 


23.3 


K2-4F 

lib) T 1 


S3 




11.8 


K2-4F 


■84 




0. 08 


K2-4F 


85 




0.06 



(t^^i, %£it¥n®mmi2ft?%>&^\-9iL&mm - h *<{ >-i989. 

If|i^D^-ik 199k ^JHtt ; A. Doyle and J. B.Griffiths, "Cell & 
Tissue Culture: Laboratory Procedures", published by John Wiley k Sons L 
td.. 1996 o (11*60119) 6 t ft IS©* > 7 ■? * x (KPG06 ; PG16E&*, 
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h iff £ 1% a ^PBS^Tx 7 U -y -fe -f v f- •> T * - r (FITC)ffiSI 
ftv 7 XCD45R(B220)ft{* ( 7 r - i > x x > , 01124A) TSfflJ£i£&fe L tz c & 
5 5ovO Xlfflm^ b ^PBS*T t"*^ >$l!&ft t h IgM ( 7 r - i > ■>' 

x > . 08072D ) £ iiXtm t I Tftf > SlSlJa t h A ijtt/tft (7?-; > v 
x > . 08152 D ) t K iS $ 1+ /: W. - 7. h U 7° h T h* > 7 * n jr. >j x 'J > ( 7 7 
- i > y x > . 13025D) t^feU 7 o - -ft -< h y h "J - ( -< ? h > x y 4- > 7 

FACSort) T'PI/tL/Co s/:JHHTt b L iMCRv <7 * 
fclUfllcPtlTLfco El 22 K&H & t HgM > i£ifcl£CD45R(B22 
0) ^^to BIBSSv - 77 -CD45RHt4 (FITC) T^o t h IgMPitt (PE) T* 

(HMP29) s (H;5S0<J23) , ( fife W 32) K £ i^T t h ffi#Sffi. /c . A 

m^iti^'timit z> c <t *<it is$ n^c + y -7 7 xkisa a- 4 hmj 

lOK^ Lfc^ST-ftSi) . K2-8 -(Hai0»ll3T-^S!!) KPG22-2(H5£#iJ31TftgO 
©S¥M Eb^RNAck *9 ' ( HJS^'J 5 ) t ft ;£ £ T £ J£ I rt: cDNAic o . Tie® 

77 ^ t> pc.R^ft^ *n?ti(Dt h^wm^^^^mm^^m itz* 

fete? > h a-jlt Lt^^y -7 v 7 7> I CRcfc (5imifc»«S#cDNA£fliofc, 
#%X^OSEt!c©'d:^7 9 7 << -e-ttGenbank^Of «9 A^l/cigS 

♦ K15A (mm) 

<s= £B m -uirucvi-o • -rrAAr.rTTrAnnAfMAAmT.ATnnA^TT ns? eh s-^^^'i 

HIGMEX1-1 : 5' -CCAAGCTTAGGCAGCCAACGGCC ACGCT ( VH3BACK©2ndP 
CRtC&ffl) (g£?ij#-5f 54) 

^J^nll|£ffl : VH1/5BACK (59°C. 35cycles. Marks£. Eur. J. Immnol.. 21. 9 
85-. 1991) . VH4BACK ( 59°C , 35cycles, Marks^. MIE) . VH3BACK (IstP 
CR:59°C. 35cycles. 2ndPCR : 59°C . 35cycles. Marks ^. hn8£) 
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• K2-8 k ) 

%% pl^cffl : KC2H : 5' -CCAAGCTTCAGAGGCAGTTCCAGATTTC (e?iJS#55) 

: Vkl/4BACK (55°C. 40cycles. Marks-b. Eur. J. Iramno i. . 21. 985 
-, 1991) . Vk2BACK (55°C. 40cy c 1 es. Marks*. iilE) , Vk3BACK (55°C, 
40cycles. Marks*. buIB) 

• KPG22- 2 (gll A ) 

: C A MIX (£IT 0310^7 -f 7-£3?*;l/tbT*zS£ L *>©)• 
IGL1-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (I£?iJ#^56) 
IGL2-CR : 5' -GGGAATTCGGCTAGAAGTCACTTATGAG (I2?iJ§^57) 
IGL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (IB # ^ 58) 
W^pl^ffl : V A 1LEA1 (55°C, 40cyc 1 es. Williams*, Eur. J. Immunol. , 23, 
1456-. 1993), VA2MIX(55°C. 40cyc 1 es. la IB © Wi 1 1 iams h ©fg^ iz h £ V 
A2LEA1, V A 2JLEAD ;UJfcTg£ L © ) . VA3MIX (55°C, 40 cycle 

s,i?jIB©Willianis*©fg£Ji£>5VA3LEAl. V A 3 J LEAD , V A 3BACK4 £ 3£ * ;U it 

?«£Lfc*>©) 

*n^nSHt«l«ffl x pjg®«ffl (Sffi3«s *SI3«* AII3ffi) ©ffl#£ 

94 ^cissk ^n^n©Ri^fi^^v l/c7-- u >?'&gi5feK 

72°C20£K *tlZ'tl<DaI&fa®-7y -fv-Jz^Lfcif-f (^-4>xi7 
-tt. .-9- - ^ ;l/ if -f ? 7 -9600<£ffi) 0^tfT«o/; o VH3BACK{cfc-(t &2ndP 
CRttlstPCROiglSM&lfc (HIGMEXl-lx VH3BACK) © 7 7 -f v - © ffi ^ £ t> it T 
HgitttSLAio ±T©i|fI^^(il.5%7^"o-xmm&1ct!j^. Iftxfy^A^ 
fe-T'i C i K «t *9 ^ L/Co *©&£* £Ti§*£r>-drK:fcH*T, 
$ (M : 470bp#i£, g£j£/c : 400'bpttifi * ' gffl A :510bpttifi) ©tt4€£«l 

ft/c 0 -^n Pitt =i > K D-^Ttt^TKfc^T^UffilKftgtfjiitt 
MM tttttU $ .n«^ -o /Co Cft *©if1ilg^(i> Ttia-zfJl,* <0 prep. A. gen 
e ('<f-*7 y K) ic «k Ofitb L,fc8U frJpgPmMS (M : Hindi 1 1-Pst U g 
U/c : Hindi I I-Pvul U ggi A : Hindi 1 1 -EcoRI ) L, pUC 1 19 (Sfiift) ^ * * 
-©HindMI. Pstl-SBfi (Sft) > Hindi 1 1 . Hincllgflft (/cij£) , Hindi 1 1 . E 
coRISflft (Ail) \z? a--y?ltz 0 mi&m®l<DW A $ titz zf 5 x i KO-j ^ 
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aT©t© (EfflflKiF L tz 7 d - coi't, gibM -> - v > +t - (Appl 

yed Bio System}!) iz «fc «3 , if iHS#l©lS£6E?<]£:Z*^'l fc 0 

• HIGMEX1- 2 x VH1/5BACK : 10? d - >\ 

• HIGMEX1- 2 x VH4 BACK : 8 ? o - > , 

• HIGMEX1- 2 (2nd PCR. H1GMEX1-1) x VH3BACK : 

• KC2H x V k 1/4 BACK : 6 ? n - > , 

• KC2H X V/c 2BACK : 7 ? o - 

• KC2HX V /c 3BACK :. 4 ? D - > N 

• C A MIXx V A 1LEA1 : 5 ? n - > v 

• C A MIXx V A 2MI X r 6 ? d - > , 

• C A MIXX V A 3MIX : 5? d— > 

f# ^n/ci£SEJiJ^DNASIS(Hitachi Software Engineering) K «fc Oitfi 

£T*< t h fi.*ieyiJT-& *K /eSU AIIO^T. M©ft23ffiif 21ffl3&<Eslte 

$n^BEyij^«c»fcs^»ci5]-« *>©£&& < itaina, /timiiau Atti2«©.* 
n^n*« * pj£0issis?ija<i^£$ n/c 0 

(H3SfJ47) t Kia^Mtts /e l«U A §1 £ * ft^ttgJJt* * 4- / 7 v ^ * 
S JfecDNAfr t>© t r-tattafc^RjgSliatSgEyijOlKtfr 

. (HWJ46) CfcOTfticS (SII17?o->. /c§Ill?n->. 

A§112?o->) i:ouTaT©.^i:o^til?^fT,/; c . 

1 . &RTg$#BE?iJtc:fc^T£ffl£*lT ^3K*D©£M&m«fc^gfTfr£ ! l$5£ 

4. K 2. 3 ©*S££ h t iz I *N®«©tt»D©IS|J£ 
5 . ■SRlSE«S-«tg8iB?"J*^*^n*7 i J KE?iJ©fc£ 

*©»££ (S19) 1> 2 lco^T{iGenbank(zS»$ tito 

£y»]VRtfJ*rJt i n DNASISKJ; <9 'n^ftE L fco VHWrfrti 

(Cook£. Nature gentics. 7, 162- . 1994) . V « Wr M" ti (Klein^. Eur. J. 
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immune!. 23. 3248-. 1993) . VAlfrK-Ji (Williams*. h«IE) <D S IE K St I ^ 
7 i 'J-Stftcitf^SELfcc 3 i:out(3 ( Ichihara'i. The EM 
BO J.. 7. 1 3. 4 1 4 1 - . 1988) ©Ifig d 12$ n £ fit & Dlfr )t t □ •>' - 

f£3?£DNASlS^ «k <9 fr^ M L T 8bp£J±- a t Z> Chilli LtftSLi 
4>{ilEL/Cc DNsicooxte (Greeni. Nature Genetics, 7. 13-, 1994) X 
£ nrcfT L ODN7 7 i U -ifrn t %K iti2> c 4 1:0 ox (i 1 (V) > 2 
(J) , 3 (D) ©f£S£fc£K. of ft©£M£?iJ$fK-lc kMo/c £rU<£OiI 
g&?iJ£NSS®£ L/c.c *©*8£. DflHiS © 1$ 5E $n/c 1311 fl ltHc NffiigE 
j&<tR3£ $ru *©¥«D©S$ Ji8. 7bpT£> -a fc c 5 i:o ox ttSifiSE?'J4-DNAS 
IS£{£S3 It 1 x?Hie©7 i y $iE?iJlig& Lrcc «CDR31£#©** L 

/Co a ? d > y iz&m i tz >r ? □ - 
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(HSEPJ48) TT2F ESIffl 83 <d \K <*« £ 7- (MB. &$M k ) J ■;■ ? T 1 b m V) 9 - 
f -f < > 9"< 9 9 ~<D \% S! 

■7 O xtfcftiife^- (Ig, M/c) *<SgS 5 n*:TT2(y re «i TT2F) *BB fi@ ^ C4 1 8 

if&ifiSi 1 T' V - 4- > ft/: t h ]4§^fef*ttfT^ (H«S0"J9) SctL/fa-D 

v >■ > if tt it £ ^ T -7 - 4- > 9" £ ft /- t r 21 ( H !S f^ij ] 8) = /c li 221 & fe f# 
( % U M 35) £ 9 A t 5 1 t ri< rJ & c 4 c lOn'i: h 14# r2§ £ 7c (i t r 
14S*228&fef*£3« A Lr:79^($ (SgL flfj * ) itfc : j t li£«TT2(* rc Is 
TT2F)ESffflJS^fflOT, (Sil + « S3 : SUM 19, 111 + A §J : H J££iJ36) 
S i: cc o TftJ& $ tit: 4- / 7 7 9 a t* I; x ilcfll £ g££rt< t h 
4Jn*:i*l'f?^nc, JyT{c^tS23-S27{c fe 1} 4 §i] [$g g£ # 0 B§ fa If (3. N 
JilT©ife*9T*So 

ffiiJPggf^ : Kp: KpnU B: BamHU Bg2: Bgliu Ri: EcoR! . RV: EcoRV , N: Nou 
SI: Salk Sea: Sea! Sfi: Sfil > Sm: Smak X: Xhol . (X) : 7 L. 9 < 9 9 - 
S3fc©XhoU5D»rSB{&* 

dK: KpnH3WigJC££7i^ dX: Xhol tUM {£ £ ffi £ » 

(Sra/Sl): Sail ¥ rt&Sma I tt)Bfr8B (SI /RV) : Sal! ¥rf&EcoRV t?J»rlE 
ft i IS £ e 

,6I!£SB# : pBluescript SKiKO £fc ttpUCIS ~f ^ 7< i KDNA 
<3[> : LoxP£?>J 

1. G418iH4itfe^ <BPiffli|KLoxPE5iJ£A*i7cpLoxP-STneo 7 7 * • K©tt£/ 

TT2FlffiSS©tal*ittoi 1 ^ J v 9 7 ? h G4 i 8it ttit fci 1 £ 1 £ /c *b 

i^lSifteisfc^ (ISM 1 ) ©PiiSBKCre 'J = > f '* - a (Saueni. Proc. 
Natl. Acad. Sci. USA, 85. 5166-. 1988 ) ©S8!fi£?iJT'3> £LoxPE?'J (Sauer 
<i„ MiE) £|5] CR* i:Aja4i;'gA<*5o pSTneoB:/? X ; KDNA i . 

Katoh^. Cell Struct. Fund., 12:575. 1S87; Japanese Collection of Rese 
arch Biologicals (JCRB). Deposit Number: VE039) J: 9 rfrJ i£ ^ Xho I T G4 \Emi 
ttrt-fc-y MSTneo) £ W 0 & L . T # n - x Y Jl m Rmfhiz «k 0 DNA^K" £ mm 
I f c <D *> T4DNA+" U /-7--tr (TakarattK DNA Blunting K i t ) iz «t (9 PjJ;s ^rt 
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(LL/Co LoxPfiB?'!?^ A -> rz -f=j x i KDNA pBS246 (Pkasmid PBS246. ioxP2 Cass 
ette Vector. U.S. Patent 4959317) is, GIBCO BRU+ i 01A L/: c C © 7° ^ 
x £ K©EcoRl&c^Spel WKSSft^Xhol 'J > * — DNA^r if Ate C t K J; TXh 
oliBISK^J tc^BE L b©££ffl L C ©&EpBS246©EcoRVt7]lfiSfH5^±E 
STneo DNA Sftfr £ J¥ A I T 7 7 * ; KpLoxP-STneo ~f#fc (023) , 
2. C5TBL/'6fi^yi.f*liIC ^ (IgMSStf®®) .'ggU/c-C/e ( i g * >1 S S.Hlx 
fe«kc;S^fS«) raCy ; ^ DNA ^ d - >©Hg£ 

TT2(* f: tiTT2F)«BSati . C57BL/6" 7 7. i: CBA"? 7 7. © F i 7^411'® 
5:i4'9, C57BL/6" 7 / A DNA 9 n — > £ ffl T fitttfi fe^ 1 7 ? 

?79 h ffi ^ 7 :? - £ ftS T £ C £ I c DNA - ? -f 7' "7 U — (3. >' C 1 on t e 

chttatiult C57BL/6N maie 1 i ve r & DNA 7 'f 7"7 'J -^IB L : . 

- > / 7 '07:J5i-7n-7'i LTIi, JilTO^StDNAEJiJ (60mer) ^ffl^fc. 

: 5" -ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 
ACC ACC GTC ACC CTG TTC AA'G-3' (IE5'J#-f59) 
H§j!/c 7"o-7 : 5' -TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3' (lE?'J # -f 60) 

^»eft/:7A//n->$PtfrLt, MB C « s rc !i Hil J k -C /c £ t tr DN 
AStK - £pBluescript SKIKO 7" 7 * £ K ( St ra tageneft ) ^ ^ 7" 7 p - - > 7 
Lf:-(*iIC^ : 11124 : ilfjU « -C * : 025) , C n £ © DNABt *r ffl ^ T > & 
TO* 7 £c TT2 ( ^ rc!;TT2F)ES*fflSS*©^ 7 x ft ft it £ i 1 & © r: <ft © - y -v 

■f 4 > 7'^ 7 ? - ?rfPS! L fce ' 

3. -7 9 ^ia^mtgitfc^JKSffl^ 7 9 - 7=? x i K©ft si. 

2 T-SISI L/:^ 9 XftftM^BI^iCy 7 A DNA© C u i: ~ — K* S«E 
$ © [*] T . S2-S4x?7>i<tsti5 DNASfr ( BamH I — X ho 0 £ 1 T fg fig 
L LoxP-STneoiftfe-r iii^^.^ (026) c STneo© $£¥75 [SJ (i . ml*m§Iit 
fcT 1 ©S£¥7j~R£ 15] LIS] £ •£ « Ti>6 0 fi::©^^^ K ©Not 1 SB (5 d , DT 
-A*t7 hAIProc. Natl. Acad. Sci. USA. 87, 9918-9922. 1990. 'J x > ? ;U 
»e«k «3»A)[jyT\ DTinf-SO ©ApaL Sa I I8B{4£Not Iffiffi K I t © £ 
)f AU:, DTiifc^ ©Ie^7J[S1Hs IgjiBtc^ ©&^7J [S] £ fe] I: |S] § c 5 b © 
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ZMlRlt^c C©7 7 xi KDNAli. 7U1SDH5 £ ffl ^ T if*I L , -ir •> 7 A 7 o 
7< K^flfj-iS'D'ic J: «5 ffiSI Lrc Uffl 82 1 2? II S£ }# ft API, 1 9923^i£ fi| ) c . flf 
I^U"7a; KDNAfcU FS-i]PSil#SacI Hz «fc <Q . -IpJt^Kt L TTT2F ES M 
^<D r 7 >77- ? •> =■ >!:^fflLr;, Jt*5tti&(*TT2F ESfflSStf) * rf^ £ ft t*l 

tz $> © K Is ^ (* /" ^ DNA-9" ^' > 7 □ v h S © 7 o — 7" c LT, C # © ± St IC 
#£t 3 * 'f 7 t SUgODNABrtt (*tj500JgS*!}) ^ffli'/:, C © DNABfr JS 0 
T©£f4T129v 7 xy y ADNA£PCRi||| Ltj|/: c 

-ir > X 7° 7 -f -7 - : 5' -CTG CGG TGA GCC GGA TGT TTT C-3' ( SE.?"J # ~r 6 1 ) 
7>ft>A77^ - : 5' -CCA ACC CAG CTC AGC CCA GTT C-3' (gE 7"J § -Sf 62) 
r- > 7° U - h DNA : EcoR It 129^ 7xy' / A DNA lug 

5I&' { 7 7 f * 4- •> ? 7 b 7r f- K ; 7 7 7, TaqDNAT" 'J y 7 - -if (i , Taka 

SC^ft : 94gC, 3^.1 SI - ' 94SC 1 £ ; 55g C. 2^ ; 72g C, 2£ ; 3E 

- . 94SC. 45# ; 55SC. 1# ; 72SC 1# ; 360 

if 46 $ ft/cDNA/0<Genbank©-r - ?^-Xic&£cfc<9 N SflBSB* SHi'nd 1 1 1 T 

— BSTtUBr S 1 t £KIgLT, pB i uescr i pt 7 s -7 7 ; KOEcoRViOBrfflJffi^ 
^ 7" 7 □ - - > 7" L r:.o C©7*7Ai K DNA (S8) £S!lfigi* ^BamHi t XhoITtfJ 
©rlT, 7 77'"D - x >r';UmmacibTPCRK^ (Jft550£g*f> £ ft si J I r: b © £ 
7"n-7'iL/:c 9 — Y 7- 4 > 7 ^ 7 5 - T'SSIeS L TT2F ES*fflJ£©yy 
A DNA*- §ij PS @? £ EcoR I £ Xho I cil ill. 7 ii o - x y ;U m M * Ifr T £ Sli if 
> 7" d -y h £ fr 1E7D- 7' Tf£ tB I tz c 

4. v 7 xtattiife^gSI /c fiS^ffl^ 7 7 -O ft SI 

2 Tiaag l ^nini$gri « j «t c/s* ( c ) fsfc^at-y / ^dna 

©C §S#7D<£ * tloDNASr* C Sac II — Bg 1 1 1 ) £ 1 T'ftS! L tz LoxP-STneoit & 
¥ OKpnlS&ftfco-tf L/; b©£l£&;Lr; (U27) B STneo © :f 7: ft ffifc 

©$i¥77lS] £ i£ [S] £ £ o TO£ c :C7 7 7 ; KDNAii&T©«fc i iz ft 
&l"fc 0 PUC18 7*7 x£ K©7;l,x 7 n-- > 7'a5f4©ge?"J (EcoRl-Hindl 1 1 ) «■ 
DNAfb^^fiJtlCl J: o Tft83 L fcE?'l : 
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5' - AATTCCCGCGGGTCGACGGATCCCTCGAGCGTACCA -3' (K7'J£f^6 3) 
3'- GGGCGCCCAGCTGCCTAGGGAGCTCCCATGGTTCGA-5" (E?'JS^6 4) 

EcoRl Sad ! Sal i BamHI X ho 1 Kpnl Hindi 1 i 
i;|)§Lr;o : C ^ 7 x • K©EcoRi * Sac 1 1 95 (5 ^ J k £ s ^'EcoRl - Sac 1 1 
DNA Sfi )n (025) ^tfALrcc & K , Tifc^x- K© BamHI , XhoISfH£^3' 
- m Bg!I!~Bg!!l — Bel I I -Xhol DNAWtK" (S25) &WAltz c Z (D 7 y x i 
K©Xhpl8BfiU Sal IBM5 Kllliftu DT^ a Xho 1 ~~ Sa 1 1 DNAHllTJt - KpnlgfrJtSrTtl 
/cLoxP-STneo£ 3 frXhoI DNABt £ If A L 0 DTiS © is ¥ 7^ f°] is > Hi! * il 
•£ © ft ¥ £1 i [5] L |S] £ i U 5> c :<D/7a; KDNAls -> xflll DHo^ ffl o T 
ifflL. -er ■> ■ -5 7 o 7 F'lf^bi: «t 0 fifSi L rc= fi^l^T/^Tsi KDNA 
tix wJPgH HKpnl K «t «3 x -IfifttUlft L TTT2F ES*ffl8S^© r 7 > 7. 7 ^ 0 •> = 
>i;(siL/:c. B5S*ESH*TT2F ESffl8§© * £ CifcHffi8B£d< ? - y 7 r 4 > 

DNA-9- f >7a 7 g|J/c -C/t i DNA ( H25$!&) 

CD 3' 3ra © DNAfiDr )t ( Xhol ~ EcoR 1 ; ft) 1. 4k*IS> : i ) £EW: e ? - ^ -v x * > 
? -TS2K"*e& L/CTT2F ESIffli®©^ A DNA£ SIPS!?! EcoR I T/ft^ L s 
7^o-7y;HIaciT'^Iigf f >7'd 7 h^n-^tK ±IS7* d - 7'T&!±i 

L/c c 

(HS£(?'I49> v 7 *ESfflflSftt*ft"8!*£?-5£»**©IKfc 

■yf ^ > 7 9 -£$iJffii£^SacIl (i'M) T'SltMtU (ffizRft--, 
*7- i 7/u-/ l J-X8,v->^-7"r 1 ' >7", #±t±, 1995) CjSCffil^ 
■7 7ES*ffl8STT2F^* A Lfc 0 TT2F*fflJ&£ h U 7° •> >»1L. 2. 5xlO T l/ml i 
-5 «fc 7 (C HBS Id S- jg L T y> 5 u gDNA£ flQ *. . >' - > ' ° A> 1r - ( 1' 7 -y K „ 
ffi!/ifl^-- -y" H !£^"f ) l^T^ U 7 h a # U - •> 3 > £fr -3 960 // 
F© § ft T 250V © Q E £ 4mmg © x U 7 h o d-° U — v a / -t ^ ffl O T 1 S T £P 
flDL/Co ^ b 7 h p +° U - •> s > L /: .f.ffi ^ 20m 1 © ESi§ itfi »d #*• M L , * £ ^ C *f> 
7 < - 7"-?fflliS£ * l^lOOmmtiaSJgSffl 7° 7 * ^ 7 ^ ■> ^ - u ( .3 - - > 7') 
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2ft<cJ§f|Lrc, lHiaic]0. \bu gDNA£ffl h rr -o tz c ] B'&iz 200 ug/ 

ml©G418 (GENET I C I N, ■> 7'^) £ £ U *S iti! £ 1 § ^ ^ r; c 7~9B f£K * I; zj 
a x - It 1 76(1 £ c ' 7 7 ■■> ~f L v r ft ft £■ 1 17k ~T U - K'j > 7 ;L - x > h 
(C * T'if SI £ -tr , t ©4/5£0. 2ml©f$?fffl ( ES*S «!i t J OXDMSO< > 7 ~ 
>) cgiL, -80 c C. ! ct^^«# L rco ^ '9 © l/5li 127v -tr '7 x > 3 - h -f U 
-hicjlflL » 2Bre1i§SLT, i0' ; ~ 10 : (icD?|gS^ ^.y y A DNA^Puregene 
DNA Isolation Kit (Gentra Systemtfc ) '0 t£] & J L „ Z. ti <o OG418mrtt^TT 
2FfflBSy 7 ADNA^ffiiJ[igi#-^-EcoRl d Xhol ( = ;l;i) TflHtl. 7 # a - x y ;L 
mf\btW)Tfi%t'&<7?y7ay b&'nUi^ H«J48-3<C tf L fz 7* d - 7T*g|5] 
*E»A(*«-^ai I ^©£Jll76-t**3}**<*§[3M;LftT£ 6 i O 

i?*I2TT2F*fflll&&a f f§|5]8ft*.&lll3k i 41 © if- If > 7' o -y h ft? ft Oft* 
£ (El 28) £(UJ3U - > i:^fc i?£STT2FflBII@T'iiEcoRU Xho i ?IHt fc «k v 2 
;£©/<> K (a>b) i!)<tii&Ztitz s ffi!5]*I&;t #ic:fe'oT(£> Cft<i©i>fft 
7^©^> K^S^L, %'hiz izTS5(c^' > K (c) ^'J|bn4: c» ( 'f *J,efi^ e 
E) * S 1 31 . H 4 1 ic in T a© *< > K ^ £ L > Jffti:c<0/<> K ti< iti l% I T u & „ 
El $ £ IIJI ic (i DNA© ^Ss^/tL/Co "5"ttfr£Cft£©?o->litJt#Mitfe 
^©#75© 7 U >I/J&<*@ i§ll§&*. \z J: 0 Sgii £ ft f; k ©T£> © c 

«t 0 2 ssiilf , ICRs: rr ISMCH(ICR) ( B* 7 U 7 tt) igflg v O X © £ e£ iz J: 9 f# 
£ ft 8ffl BS 8J E K JE » /: 0 10— ]2fl?± A L rc c . ESffl^ffl^UlI (HJI^J9) "c — 
i£ H LtEI8Si:^i ctf/:'t, £i£(S4!LiI&2. 5B ©{KillCR^ 7 x ( b * 
7 U 7 ft) © -j 1 inc j=W!i| © -r g £> v *■) 1 0<@ © y \ y : J z.9 : ss /E^^SLtc 
It 94 111 © /i A IE f£ fit L/:SI> 2 2 C © -f- v "7 x IS ££. L fz 0 ^^z>m^ii. ^ 
feCfcUTfli (ICR) **© Qfe©*(cTT2FlfflSa*^©iT^& A<S 
J6 ft h £ i 75> iz cb 0 S o tl S 0 12 £ I 22 E © 7 ^ ^ fe (c ^ ^ (- ?f ^ g 
©Sf55}©^)€). ESIl8S©m^©|?.i6 t,n-5(i{*iil8ET^> o /c c 7 *> 

16fi(*Ji^fe<O80»jy±j5<I?^feO (ESJBflStc 5 ) ftg+y 77^ztJn 
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/- c . c cD%m<a >) .'fa&mtn *§ &] m & ^ <* Esm m. m «i3u* * > 5 jb fix ^ * & m 1 
s u m £ * t jk t ■ * 5 ® t . essb ss a< m a 4- £ si m as < 9r t- ; ^ # it m ^ 

SJ f& 14 r>< ffi ^ ; . 4- y 5 v 0 z ^ 9 1 OOSO W S* £ ^ t Jtg * J y 2 (11 ft & MCH ( I C 
R) ii v "7 7. c 3 IE I H , £ * tl tz i 1 v 9 7. (i t ^' T & £ ^ L r; , C tl h 
€>=?■•? 7 7 (5 :]31ffl*T3s 0 (Hfi!f?ij42#BBK $ ttfc 

tJt it fi ^ 7 U- Jl frfc jI I T o s i % £ tl £ c 



n IPJI 7 U ;Uj&<G418Wt£ifi fe^ ©fi A '0 © % $ n rc ES jffl fiSt* (c S5 ^ T s i§S 
it c POG4l8iS)t^±!7"Ti§lT o C i !C ^ '0 f# £ tl * ffj ii g G4 1 8if&& £ X 7 U 
-jl > tite'PjfflUT u;L-it(zHSe tifc$p£BTf#T S i i J&^^fc ~ £ j& s "3B£ 
5 tir o b (tgifttl — h , ^ 'f 7T -7 — i 7 ;b •> U - X8. v - > ^ - y'x f > 
= ±?±. 1995) :, :n;:Soi, iiTT2Fi/t{*Sgi}SI=i3§&*. #8131. =141*- 
o^TPHPJjT L/;KDi51«iO|, JilT©ISl££?7 ^ /:* sf\ 2131. S141PI 
fciz o ^T&5EG4l82iS^^O/c i635mm -> * - UglOft ( C ® H S£ tfij (c & o T (i 
^SffflSatiT'f h ^ •< •> > LTi'ti ^G418ifteft]fti§SM ( 7 < 7 x 

7 yf V - s 5 ;U?± «fc '0 ItA; ^{Sffl L f: ^J|(?iJ 9 #.BS) ic lf^^rc f3 ^)100<i 
<Dmm*r%mi. 0, 0.5, I. 2. 3. 5, 8. 10. 15, 20 mg/ml ©C418 ( GE.NETI C i 
N, v./?) ^^n^'n^CESi§H&*-<:-]OBrB E jigs Lrc, t- ©^^Smg/mlOilg 
s T !i B,e ^, 79s /.j 3 o .=. - d< IS i6 ^ <ti /c % 5mg/m 1 T I j 3 n - - Wife (i !5 i tl ^" 
^o7c c . C £D|gm^ > JzJ|/ha5ESS€:5Bg/'nilc zfcS U 4. 5, 6. 7. 8mg/mi 
(Z>§zigT'^iiigG418(iiijtt**© J ife ; &a ^ /: e S 1 31 . sl41^ ti^'tLd o 100m 
m-> + - HtlORJClfe^fc 0 ^lO B f@0lffl^etIfl ±SE©Si«JS©G418^ 
gt;ESi§lte (SiSPg. SMB. * * - U2fto'o) {z<t L/c e iS»M*612B 

'^tcTmg. 8nig/mlO •> * - U • tc *> ^ T «W «i A£ 3 - (8131:12^^ ;141:10 

©g-«gG.418SStttt'7 r -/ i-DNA^SiJPB»5gEcoRIi Xhol (.mMM) Ti^-ftL^ 7 
fl' d - ^ y ; H ^ » i T- 5) f f / 7 □ 7 H5rn-'«ii', 51® (?i]48-3^ ^ L ~7 
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□ - t t- m m 7 u Jioi&me nil m % t* m i fz , r © & $ ; i .3 1 1* s * © 1 t* < ; i 

31-3) f)<m®\7 b ^WJgttTfc © i o ? SItl/: c ; 1 31 £ * © 61t !c o o T © 
^+p>-ov MStft©*s3l£ CD 28) i:^t= S?££!TT2FlfflgST(iEcoR!> Xhol 
Mitiz i ; 9 2#©i?££!'< > K (a. b) 7?< t£ tb £ ft /: , frilT U;Uffi|5)*fl&;l 
<* C =131- r-141) i:^i>T!;, ±SB©'< > K a^tflx I.. Srfc *c< > Kc#Hfc 
ft r; ( H as ^ij 49) = $ £ K ffi ffl 7 U ^ 55 $ 3 ft * C c .'w «fc 9 . b ? - 75 © If £ ' 
5^' > Kb^* I . SKSl!!'* > Kc©<^ i V 5 C £ a^ffiS ft 5 0 12*3 (;1 
31 - 3 ) © 7 d - > iz o T C O / < > K /< 9 - > t&< tl % $ ft r: c . t^nB:o?D 

- > ft & INI il £ © f^i 75 © 7 1/ ;i> © £ $ ft /: k © T -i> c 

(H$tt0'J52) lA-^S^^g * ^^^(*TT2FfflBS»*^©G418Wa-7 - 77 - Afc^ 1 

■ n $s 5i T- m % $ ft tz tn it m m n m i u- ji & m & ( g ;i g G4 i 8U t± 1 1 31 - 3) 

©G418fit£-7 - 77 -jte^ 0^)111 J; <0 8fc£ L r; 0 G418ifttt^-7J-«fc 

^ <D j5j (fi| if A L /; I oxPlc^'J (H«tS0M8-l) © Pel T-BB £ : ^Sb*j*I & A. £i£ C T Cr 
e U ~ > t'i- - £b trfHf^ ? 9 — pBS 185 (BRL) £ (ffiiRffi-. '< 

t7-i7^y 'J-X8. ■>'->;-^'f 4 ^±fi. 1995. Sl/M^ 

HKMSgijfffi, fegffi3E©gl®affi, P255-, 1 995. ^±*±) ©^£cfit^ = 131 
-3fl^aAlr: ; 5l31-3ffllllS^ t* 7 ■> >"®g L . 2. 5xl0 ; l/ml c 5 X f> K 
HBS(C!!fi?i LT^ ^30u g© pBS185DNA£5D;l . v- >/</Hr - ( '< -f * 7 -y K . 
fiKiii-/ h T ) £ E T i u ? l-n#u--> 5 >^n'*^fc 4 960 ^ 

F©SgT250V©^jE£4niii>||©i U ? h □ U - ■> 3 > -t? /b ( 165-2088. '<-f- 
7 -7 -x K ) £ ffl ^ T EP JJD L tz o =- l> ■? h □ +> b - ■> = > L tz jffl US £ 5m 1 © ESte tt!2 

- U ( n > mtcffia Irce 2B«(caBJS«- h 'J 7-> >#Uf I. 7 ^ - 
^"-^^^ = ^/;100mm-> - - U3#K*ft*'ft-> + - Hft^/c *9 100. 200. . 
300fflSS t K Z> «t ? KHSISil L r; c > - > -.©IS^ M£ 
«E» tattlijSPS^) ©^SML/:^f4T (>(H]^fcrf ore, 7B«i:4L'fc30i 

- 8+960 H'v ^ 7 y 7 L . h 'J 7 •> > ail L »2o 5t ^ . ~J 4 - ¥ -'fflBS 
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£ £ or;485\ 7* U - Hllft'7T/3 - h $4 3 © * £ n -o 487t 7 u - h 2 ft i: 
^■tl^nfSfi Lfc. 1*300 // /ml©G4l8 C GENETIC IN^ •> ? -* ) 
-C3BRS*S*U * <D&&&T'QMm&*:P\fc I /c c r ©g £6 ? n - > *<G4 18 
gSTt^I L /: c C ft "9 ©G418S£te**£35mm-> t-H'3>7ib--/H:. 
ttS ST' £51$ it. * 04/5*0. 5ml©{£??ffii£^ ( ES^ltfi + 10»DMS0< ■> ? v > 

) i;HSU -80°C!CT^^^^ I fco SO ©l/5ai2K-tf 7 * > = - h 7 U 
-McJiill. 2 B fel > □ S L T x 10 G - 10 7 (iO?fflSS^ ^ ^' ^ ^DNA^rPuregene 

DNA Isolation Kit (Centra System*!) iz «fc «9 33 £i L fz c C tl * ©G418&S& 
TT2FfflSSt*yV ADNA£i&]Pg8**EcoRI (Slit) TilHtU 7*'d-^^/H 
mskKiT- > 7 d v h^fT'i^s G418W&*ei 1 ^ s tpSTneoBffi 5fe3. 
2kb XhoIttfTK- (7a-7A> TG418if&£Ei L ©I&££ffil2 U/Co ^©fS^> SI 

■ icjjutiii < fciUSn^.a^ /Co cjibOgliOs im£ tircG418!§^« 
icfc ^T5i^i-G4l8iitt-7 - 7i -isfei^'l&^e nt f S C £ /6<if IS£ nr: 0 $ 
£ i:!Ei |5]J$fc^7£T*pBS185DNA£EcoRl78{t U:^n-7Btffli>Ttf > 
fgfft^n o rc&JIs Ctt^G418<mgt*mK7D-7B i -f 7" 'J ?V Xt^Jt 
ft^<> K(i^tB$n^^o/cl ifri. Creb=; > t* t - -b* * # t* pBSl85li & 

H3£l?<]48-4'.i^ l/cta(*g£K> 7^70 ?- (G4 18m* it it fci 1 © Ml K 1 o 

xPiE^J^^SI" * ) lz±Z>mW&&$:'ni :i^T-io. C ©G418®£&&8131 
-3-5J: 0 H«J40©7?& K ft o T> *y A?:ftSL fcc tCfSI, ^fe© 

* y 5 spioox©-? itifco 

(Hffi0l53) fcftlil^IESiaB!]**^© t bl4#&fe{# <fci*M> ©*A 
(Hi£0J52) T^flfc. fi£te©tt&m§ji£-*fl <T Z> ^ 7 *ESa§St* CTT2F 
G418.€^&) tc (fS«S0J9) T* LizM >0 tc G4 1 8Bt iS-tH: ^ t- «fc 0 ^ ~ J r- 
> ?*$ n/c t h 14§&fe<* (ffit*Stfiit£?-£'£fr) 5- i * D-fe;l/?£K J: 
f^, ^t)tlSG418Wtt**l-*5^TPCRfS«T^ (UmW9) lUOt 
it £ I 1 £ £ C t M4*5fcfef* <Wr>t) 0{5ft*<«i2S tl4 0 
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2# & fe <* »t * S ^ <i 22$ % E. <* ^ * A 

Ti^n?;, c h 14$ & H <* ®i ^ & ft t 5iJt(*i»X!Iv ? X 
ESM-t* (G418it&) :c f ^ f?'J 1 8 . 35) L /cii 0 k .£ * - a ~ -f > >Wt* 

^ (- j;. 9 - * > -7 ' £ ft rc t h 2§&fe&8iJt (ft&gili * itfc^fcdO 
£ 5 L v<3 t r 22#&fe& (rn^i A ibt^at') £ ^ 7 a*)\,&iz£ '0 m A 
TZc %hnh h'--o7 < >• >. G4 1 8 ~ « ii JH S tt 1* fw *> ^ X PCRP 5 (* 
um]S . 35) h M#&fef* <Kfr) &c/2*Sfefe*»r***<.'tt22** 

{* ( Br ) © S ft # it IS e ft & o 

mM 10) t*L/;^S!^»)f7^ C - Ti# * ft i> 4- / v ~ * * K is i't (s . ES 

(3* A&E(*±£> ^ rft*S 4 oOO*t'o4CT, ES£ffl flS^ & * B*ffl f& <D % < & 
t h ft {* S §Ji £ S £ T £ 

<ISJfc0J56) t M4S-2S. 14§ + 22§&EL& (Br*) £ (Sftt * &t*m# 

(HJSPI54) T&i#£ft-i> t H4S + 2S. 14g-22g&fet* (Br*) ^ 

W19s 36) ft^L/:^S!:i0lT-5: w C Tfc $> ft 4 * > ^"I^^IJ 
ES«Blia»S*WB«BliaT' t htaWSffi&^^SS * **^(16» A?)< (H«114. 
23, 32) L/c^j£l^«fc0^aj$nSo CHJ&W55) i |s]« lw C O ES«B 
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<7)0^T*£OT. ES m SS £ * BIB 8S © £ < 14 b h ft * * SS £ S * t £ c 
(HJSP'J37. 38) L tz X n Kfiiu mmt<&iz b hfilt'So^'i fc h m 

(H«£f"J5T) t H4t + 2S> 14* H- 22S§fefe(* (IStK") £ t h ft fctttt I* 

(Hffi^JlSx 25. 34) tmmiz (H«b^J56) TiW?n5+/77^i:lW 

K- v^-fpfiStt €>c l~3igH£# lig£±?S£ELISA&T-*StfT* h, ELlSAfe 
(i (HJS^IH. 15. 21. 24. 25. 33. 34. 37. 38) i:^L/:^Stft«Us b h 

HSSf"J52T'SXi# lfcfc{*migKS**g£f*TT2F8BB&# <G418@££) K *>* ^ 
T $ h (iftftilsJijfitei 1 ^^ L ft £ £1 T © ^ HI T M L rc c 

^J48-4T^S^ L rc^ftHil ^ ~ ^' ■:' x ^ > ? ? - £ £i|RB6* &KpnI (HM) 
T&tfffc; L . (*@zRm-. '<^7ia7^y U - X8. - > 9 - ? =f 4 > 
^±?±. 1995) <3D5?ffiHSE^^j5£«?'J49i |i]«!c±!STT2Fffl3lia** (G418&S&) ^ 
5»A LfCc. * tt fa * aB8S£HBSK8*ffB L . 2.5 x 10 7 ce i 1 s/ml O gffift c L rc 
& . DN A 5 u g £0.5 ■ l©»iaSiB«KilO*.* xbHD#b-y 3 >^ ;U 96 
0 ju F ..-250 V CO IE £ EP m I fz c "~9B1C4 U/:^D--? , t t 7 7 7 y "7 
L. HJfB^J48ic^ Lfc^feT'3liS«#. y y ADNA^K<# L'Cc G4l8iittl*^V 
ADNA^frlffiif ^EcoRl (liii) TmiLL. 7^'D-x>r;H8i»ttT'j}Ka 
■f -if > 7 D -y M?tfT£n^. H3fi^]48-4tC7r LfcT'a -7 , T'*§|El*flft*.t*£ft 
t±5 L rcc lim^H29iz^t= IS^Tfe 5JK(*fiffi^S + J &«^*TT2FJIBIiaT'CiEc 
oRl Mil^^'O 1 K(a)' ^fclfc £ tifcc tllqlffl^ft *. f* K fci^T (i , C 

<D'< > nz1ja*.XVitzlzTmiz.'< > K(b) /)<J|n4:i*<fS$n4. d*. Jfc 
5J£fti*2 . 5 Kfc^T(b) KA<tb3I U^5, El*. d li DNA ©* 
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£ £ £■ 7j< I r; , f" V t> % , " n h <D 7 a - >n ft ft II I'M it £ i 1 © Jt 7: © 7 b )l t< 

mmmj>&Kiz± ^TJ&mzntz b<DT<h5> 0 m \h i /: 1 20 ^28** © ffi (5] * 

& A. (* £ (# re , ItiiajD-)!;, ai £D i% S & 14 3b~ n T , * & =t eg @ £1 m 
<D TT2FI* i it 15c L T , it M >1 RSi J: Jfc ffi iz 8 {t*< £ £ ft *\ * / ? O xFtft. 

(H5S^J59) ia<*&^fflM&*#A^©2S$£ig#©Bm 
H J£ 0] 5 8 T <# £ ti iz T T 2 F ft ft $1 f J £ [5] ^ & * ft ( a ^ ft ft M IS * £ * * }£ £ 
ft) :: o uxlI^i^ffiilT U ;l,©?Kig«s£JilT© ^litc «fc «9 L f: c . HMJ51> 
wl«l'i^STffi«SG418iHtt»*KI# L r: 0 G418«g 9-14 mg/mlO 5 - 7 B H 
ig*£?7 -3 fz&* G418SK&4 mg/'m! ;:TififiL> ifcSMte^ i 10- 13B & iz 
£ L' r; = c 7 7 7 7 7 s I . H5S0FI)51£ l§] ** £ £ T 3K DNAffift 

■^{r^^rcc S«SC418Wtt»y / A DNA£ SiJPBBf JREcoRI <!: Noli (III) T 
?l <t L > 7 A'o - a y;HMfl<iT^I^ > 7 d 7 ^{t^'n H&0J48-4 
L r: 7 1 d - 7'Ti5ifIi]7 U;KD58&£ ft r: £ & tiJ I r; t iff >^n-; hjj?tfr 
cD&l£H]32ic^t-., 2 Ste««cTlil2320(a) 0'<>K*<?^L, '<>K(b) 
O^l^^Ci^'fl^nto El** S5«gG418iHtt8s2 ^ 3 ^ 8 (c&<^T'<> 

K ^lTI^c t f lt>%, :fii7D->li ffi'fcH & it to ^ © Pj {PJ| 
^Iien?:i)OT^ : ^ ft^"ft&2; L fcflr L'lT U • yHS«tt 3 bft/: 
S5* Smite L, i ft?' ft 591**364*. 43ft* 2-t*, 49ft* 1 t*©fcftlg 

§jl it B=F <D pj It'] 07bA t< ifcm $ ft 7 □ - > £ Bc"£ I fc' 0 ItlU^-Xl, 
il*OiSS^W<C5oOTx ii.fe^5g^^tncDTT2F^i tt-K Lt, if SI g ig *> <t 
Bmiz^itt'<^int\ * i 7 ^9 x!;«i^SlUTi^ c c $ ft S„ 

(H 36 0)60) tfft$liI*S*^}£Sft (^otftf*SigKJg**&£tt) TT2FM 
ft *^ O G4 1 8vt t4 v - Ji - ig © |i& ± 

H^(7'l59Tmf#^n/cjAf*$5fJ[SilIi|7 u ;Ui£Stt (S*EG418i*tttt) ©G418 
^7 -itfc^ W52T-^ L rc ^ If tc «t. *3 ± L fz c G418»tt-7 - ^7 - 
it i 1 CO (Sj If A L loxPiS^'j (HJEP"I48-1) <0 Pel T- SB a ^ g fi<j Jfi ft il £i£ C 
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■TCreU => > c -r - & &-t *: sis ? 9 — pBSl 85 (BRL) *%W\h2W%. 

j£cK^±ieo^^*A L rco H«152£ M (c f# ^ ft £ G4 1 8@ £ 35mm > 

.-bT^>7il-i>M:^^ TifM ? it , t©4/5£0. 5ml £D IS#ffi*Sitfc 
( ES±S «6 t 1 0$DMS0< •> v > ) iz B ffi L . -80"C - TSISSfrU:.: I^Ol / 5 

nun**?* >='- McttsL. 2Emmm lt, io B -io 7 i<offliis 

^ r / ADNA^Puregene DNA Isolation Kit (Centra System}!) dcfcOtl]^ 
L/; 0 cti t.OG418!S514TT2F?fflliayy ADNA^SiJISBSEcoRI (S?Iii) ?M 
ill, 7 a - X ¥ JIW%.WW}T- fim'&V > 7' u y bvnU^, G418I*&ififc 
^ £ £CpSTneoBfi&3. 2kbXholl*fTn £ 7 1 d - <h U C418fet& 3 I£i 1 ©l&££ 
5f IS L /c o 

Ml* G41S. ^-D7^>lte) HKD31 !- (£*£0J68-<2)) 

iz^t : M<0 t b 14§ SC20 ( t hftftfiilitfe^fc^t;) ^ □ -t ;u 
•Sii ct '9 *A L/Cc i * viz Jll&GiS £VQUm&fcomtRli (H«J2) i lij 
<iic nof: 0 i# ^ ft/cG418ffitet*0 ? ^ 81* ic o ^ T I gM. D14S5437* 5 -f y - 
£Ei>/:PCRU?#r (HiSg#J68) tfi^:gl 1 '7& *8ft K 33 T Pi##& ft $ 
n/; : , j:,-t:n^fii»m> * §l*JIESMS(i. t h 14#&fe«*-SC20 
£ ft I T u * C £ fi£ IS $ ft - c 

HS£^J61- (1) T'ffi?#eti/:t M4£&fe#»rfr ( i/i ft fi §1 i 1 £ ft- ) 
£ { £ # t % ft ft & ^ # g II , * II it e i 1 X » "7 7 x E S $S ft H K D 3 1 - 8 k> © * * 
^vOxftM (HffiP'JlO) ^"c* L/cTJ&K «t <0 n -> /Co Stl88fi®iiAE£ 

(ICR) &*©Gfe©^KTT2ffll!ia£sfeG)if£fe A<I2tf> £ ft 4 £' "3 

1 2 2 



WO 00/1 0383 



PCT/JP99/04518 



II «fc <0 *i| £ £ ft <> 0 Si £ L fc 2-51* W 7 ^ fe K BJi £ slM:: If £ & © SB # W * « » T 
Uin-b. ES jffl (IS © R ^ o IS * h ft £ m f* (i 1 725 t- -a fc c. 7 3fl {# (i 41 & 

« 20 *> v 7 x l{*C3iE^*fi*St{c^^tT 5 81 ft ft L T ^ 5 c c £<illS $ ft fc c 
(3) t H4#&fett®rtf (ffittMSfei 1 *^*;) vi%ftt o ft £ & ft # S f IK 
« 8£ K ti "7 7 x ES£ffl Jj£ * * 4- / 7 v 7 X tfn if ic fc it h t h iTt ( c h w x r , a 
8§ £ W-f * fit i* ) <&l*tiJ 

Hffi^iJ61- (2) Tffl'L/cf/^^ (HKD31-8S*) fri£&12i§6S 
(=1) S fc ;i£'g7if ifiS ( = 2-4) Hn if * (D t h ^ £ (H 

5£flll4) (*E i N E L 1 S AS Tsi L fc ? PBST ftm I fc ft fc r^^D7'J >.d| 
ft 16385) x S h iwija h h fegE^n 7" U > r lift ft ( •> 13 

382) ^i>!-^t h%g?'p7'J >a§j£ft{# (Pharmingen* 08091D) £967\~ 
Oo^O-7b - M:^-r^ > 7" L - 7-)a|| ( > 7" -7 . M5905) ZfiU 

o7'j>y§j!ft# (The Binding Site Limited. MP008) h 6 ^ a ^ ^ * * •> ? 
--tr'tlifift fc h &g?'o 7' 'J > r ilfcf* ( •> - , A0170) £fiO;iT > 4- ^ ^ 
- > Lfc a * * oti t"jf >ii!§ft fc r %g?"n 7' 'J > a tgffif* (Pharmingeiu 

08092D) ^rtin^.T-i' >4-n^ — h l & . 7° b - ^aiujt'^-^r^ 

* ■> ^--tr'H^f* (Vector. ABC 4- y h PK4000) tl^TOTa^- r L/: c 

4- •> ^--b'SSi L TTMBZ (fiES^- ? 5 -< K ML-1120T) O^SDC J: «9 
^#iB&^450nm©DS7tgTi?{ffi L , ?S 33 3 ft fc 8iU 7 IfU aSlfcftoSgBE 
tQ(D h Mi. / 7" d 7' U > I gM ( CAPPEL 6001 - 1 590) . IgG(>?"'-7. 14506 
) , IgA(v?'v, 12636) £v 7 xjfo^fc&SD IfcPBST'&PStfJKf&ffi I fc 

h<D t im l naif t na#as?-*«)fco sm^s?o{c^t-o t hft#x<fc 

«fc 7 ITS g # * jf^tov 7 t; nnm^ftMS £ li&m 4- y 7 

-7 7 x fi ft 35 < Si IS $ ft fc o ttzt h « £| £ g H 1" -5 4- y 7 -v 7 x (@ flc A< Sf 82 $ ft 

fco e<oC ( HS6i*J29) ©^ftlC'ltfl^ t ^g?'D7ij > 7 |^7?7^^| 
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til L > 4*1 <0 *f "7" ? v 7. (ri . 7 2 v 7 3 s 7 4 ) T rt< tB o ri /c c 

^ «3 £ < £ jj| L . §1 £ o !C li ? 7 * -A < 7 f" Iw <k -j T t T © 7 §1 ^ 7" 7 7 
a fc J: If a m b t 5 C c $ n /: c 
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( mg/ 






1 « a i 

I gM 


1 gG 


IgA 


= 1 


90 


270 


1250 


0. 46 


r 2 


99 


370 


820 


0.23 


- 0 


99 


550 


1460 


0. 32 


= 4 


95 


340 


2300 


0. 06 



* iXiI-7 7 xESffl8a*7ft4- y 7 ^ 7 x ^ ^© t h 7 ig£#Ci/tHSAiji;f*g£^ 
•f 7" 'J h"-7©I ?# 

H 36 016]- (3) Tim'/f q=© t h ftft 7 mmgfrMi^ y 779X53 (HKD31- 
8&*. * y 7-^99S) iictt/S4 ( + y 7-^95X) icftlx. 16ilft&a> £ PB 
Si:IiL/:t hHmW7;l7'i > (HSA* A3782) tT V *'<s V (MP 

LtTDM Emulsion, RIB! Immunochem Reseach Inc.) t □ L TO. 2.5rag/mjO HS 
AiS?££iS2 LO. 2ml£2iiB]:fe £ fc2in]li^}c pJL> £ £ ic 2SR!J& K PBS 

ic;§PLfch h mi ;w y /i, 7" = >^^gu mmifzo nn/t hs At h 

CHMJ14) {c&oELISAST-filttJ Lfcc HSA£ u - x 4 >/L, ^ ;U * * 
> '- -e'-Hfg L rctS t h lg/z (The Binding Site. MP008) , iab h lg 7 j*. 
it (->?'-?. Al 070) > tKt hlgaiaft (Kirkegaard & Perry Labolatories In 
c. 14-10-01) .fcffl^TftiiJ L/c 0 ^^^H33ic^tc ^-f^'J K--7.©ffli'& 

ti <5i- m ? n - >k*^i^^{ / pap^ mm&v- 4 x > x -< 7 * 7 , 1991 > K 

12? n/c7?S(3^^. i io-vjfflnai LTW; SP-2/0-Agl4 (^B*SH) £ 

SfflL/Cc ***£g©3B&C, 7 v 7 7. 7)^ l> H! £ IX 9 ttS L (Hi§£#'J2 
4) izft ^PEGKTMSi^ L 'W7'J K-7^ffSL/;„ [5] B# ic £ HU L , 
(H SStf'J 29) © 75 1 > . ifttf^t Hgrt^?7^fl)Sl^'fi-3/:o 4- y 

7 v 7 x S 3 CO im iW ^tc tJ r 1 *<920mg/l , 7 2 s&< 520mg/ 1 , r 3 *<llmg/l; 7 4 

7)<140mg/l L/Co 
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B4 £ 't£ *ffl JS £ . o^ffiga^*<1007: i/ml i ^ o J; ^) ^ HCF (iT • 7' ^7 
.>) £5^.fiDl. HAT (t;B*S1> No. 1 6-808-49) * © oft lmg/ m I © G4 1 8£ i£ 

Swel If- 100 w lto967\7 u - h ft£ I rc c *§§8B i :c i§ § _L , ; w £ & 

HXL, (H2S^J14) ic&^ELlSA&ic «fc -3 T t b ft W 7' U K-v©** 
'J - ~ > 7'£n o CBBSaiftJw/gft? Low g/mlc L/cHSA*§&£ =» -t -r > 
/t, + •> ?'-*'tft§ift t h feg?'n 7' D > 7 ififfif* (->/-7. A0170) 

££8 UTTMBZ 7 7 -f h s ML-1120T) lc «fc *9 fctfc L rc 0 -|SH4S1fiB©^3 

(gjy±©"R#K ; & L T^iJS L , -v 1 ? 7 * # 3 «k <0 74(1 . ^ 7 v 7 x 

= 4J: <9 29iI©P§&7 x;b£?#/c 0 £ HSAM ^ s - t 4 > 7" L , ^ Hi: ^ v 
y-^mtttKt h&£?"n7''J > u®tK& (Tago. =2392) Afflux t r u&L* 
ft-?ftHSAft{*£7s 7 U - - > ^ L/:'c + yv-77X#3CDi4^-5a^fflm ; 2rst 
C ^/c96/^:7 = U- h 15fe04 3 TG418jl^^n -3 /c^ u- Mft©i§S±?ff £ * 0 
ij _ ^ >/L5lOlttOi;l/?:ilr: () HAT£> £ ^ li 1 mg/in 1 © G4 1 8 iz & 5 S tR T 
n D^-tiiiglr: 7x;M3 7 = b- Mft&fc9&*> 741 45 «t tf29ilT £> o /c c 
t h 7 £S£ftot/tHSAi/ittfifi&T* lffl8S«fcj&<J:-bK6*j£ ^ 7 i;U©$ffli|S£ 4-8^7* U 
- Mcf£ l£ £(;:4BWiS* L fc*±i»#©iJtf*©7'f v ? -f 7*£ELISAKi 
«3 & 5e I r- c , HSAif &£3--r <f >/U 7 ;U tj. U 7 * 7> 7 - 5 - IS L fz tK 
t HgGltat* CZymed labolatories. Inc. . 05-3322) ^ in. t MgG2ta# .(Zyme 
ci iabolatories, Inc. . 05-3522) . it t MgG3t/t(* (Zymed 1 abo 1 a tor i es. Inc. 
. 05-3622; y tat HgG4Ct(* (Zymed labolatories. Inc. s 05-3822) 
T (HSIf'114) left ^ELISA£fr^£iJ£ L.7we lit?D-/lit rlgGl#27\ lg 
G2*<1K IgG3*<2x IgG4A<137 n- >fc o ric 77^x = 4©l^«II^ 

■J B 

1*? / w G 

CCgliH hftttitSi 1 (SIS) £tei4£&fefc«£»Tfr£#ft*5rt 
gt4t/iftfi§I> ii^^tl^ ^ ^ESfflSaS*-* ^ 7?9xi:t htD^^'? (HSA 
) ^ftlt4Cii:^t, ft fill ft £ ft' t Hgtf, 7 fc «fctf « ^(*ffi«±#^ 
igO > Ai^fc«t t h 7 §Jt^7 "7 v *££t;fcHSAi/Lf*g£'W ~? 'J K 
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<3HKg0)62) t M4Sftfe<*»i# (fcfcfiiJSSe^SrSC) * R fcttft 

/c ? xESiffllS^© t h2t&£{± (1281 /c r t tr ) ©2? 

A 

(fltttfiSSitffi^fcttr) £Gmt 4 v 0 *ESMttHKD31-8K (Hi5£0iJ 
18) T L rcil t> K t e a - o •> > it & isfe -f T — 4- > tl/c t h 2#£ 
sflfSfrK" (Jiftllll^e^^Eo) £;?o-fe;b£KJ:«9a»Al/Ce ^©&^ 
f# £ nfc t f ^ - n v -f •> > , G418lLfift&i*13&(--^TPCRj??#T (^S££'I18) 
S-a o tz* Sffi L rc ■/ 7 -7- (i 14S ft &(*BiK- f-ooT :i 1 gM& J: L K D14S543 
©2?1 (HJ£0']68) s 2g£eftiflrn-^o^T(3VK l» e fcL s 'FABPi©2*| (H 
S£#|J12) TS>Sc tOgl. 8£M^:fe^T4?I:£T©- - 77 -O^S^lf IS $ ti 

o/c (HJ&tf'j3. 12) s ^Ogl$:034i:*t. KH1 3 i ■> T 7" n — 7' ■ /N -f 

(HMJ63) t H4Sftfe(*»rn ( m fit fife ^ * £ C) £i£f%T o 
i*SIBs « ^ ^ESSIIIS^O t r 22§ftfe(* (ggAilETt^t;) ©3t 

A 

3SJSflJ6]- (1) T»£ftfc. flfcttttfcfiSK&tf * t hUSJfefe 

&$Ttt- (fci<*S$Sae^£ so) £«ftt 6 v 9 xES*ffl8S.t*HKD31-8fw (gjgflij 
35) T'tt: I 7:1 ^ K t e a - •> >?Ztltz t h22#£ 

( ft ft g fl A it £ i 1 £ a C ) ~ i ? Q -t? ;U & K <fc 0 j£ A I 7: o ^ © IS H<# ^ 
ti/ct's-av^y/, G418~fifift4&12#KooTPCRf!¥$JT (H^#'J35) £fr 
,/: 0 <£ffl L/c 7 s -7^ v-!il4^^fe<$ilrK-(-oi>T(i!gMfc t ty : D14S543©2 
fl, 22#-Sfefe(*»rKriwOl»T(i Ig A » D22S315. D22S275. D22S278> D22S272, 
D22S274©6il (H356 W2) T'*S e r©f£g. 10<* K ^ T 8 ft £ T © v - 77 
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-(DW&frm £?• c- ft ? & 9 2# CO o c- LH 1 31* iz <5 t T '.i 8-fS * 1 gM. D 1 4 S54 3. 
Igi, D22S275. D22S274CD5{I© - fj -(D^frltBa ft /; CO T , C.co^litSrfr . 
•ft£ n/: t h22S C£%*-£fti>o o * JUH13K o L'.T (3 t h 22£& 

S^^tl^? n?;o t'ltD^ C 0.t*m4§^E<*ifiK-jo^L' ; '22#^fef*ii)t^!5l . 

(HJS0J64) t b2g (fcf*3£8U) > 14S (ttttmSO * 22S (Ct(*A$B) & 
£&££U!i^©B5^*£i^;ifS}$t 6R<£f*!/L&fi§l, liil^JS^ 0 7.ES 

?H © IX f# 

33 Oc h ^&^^^]B#!c f^5#t" £> ^ ^ *ES*ffl83£i# I) - t h2S*S 

IM122§'&H{*£ 7" 7 X h -9" -< >ffift (Izumi-o. Exp. Cell. Res., 197, 22 
9, 1991) . ^ * -* * > (Winds* Cell, 82, 32 } - , 1995) Ifcov- 

77 -jfifET-©^ A J: 0 v - 4- > /T 5>c Cftte (H5&£'J16> 25) i:^L7:^£ 

t H4£5fcfef* (Sr*) Rtf2§£&f*SR#irtt£#fc-f * ^ 9 7.ESM& (TT 
G418iS&> t' ; -D7^> (£fl£0'J9) T ^ L /c 15 & t [5] & 

iz 7 5 x h -f ^ittiS^ii'^^'^ y/ilft?T7-4> an/;: 

- f - W BS * ft ft 0 jg 1R -7 - t? - iz m L fz b O £ e ffl t s o ^ >r / d -7 ^ •> 
>»&^-77-£{£ffl-f£iI£^ t©7-*-rS^L, %llto h 7 > * ^ 
.^ 7 779 x£St<fc 9#*fl]ttJgS£tfi5 : fflIll& ( Johnson ^ . Nucleic Acids 
Research, vol. 23, No. 7. 1273- . 1995) tlffitS, i# ^ ft £ G418> t° ^ - 
d -7 < •> > > ^ < f n v -f ■> > (^iM^7^KO>) Hftitte-t* tt±SE 
3flcot hSfefel* (irtt) LT05C £*<PCR&?«t^ (^ffi019, 18, 3 

5) \z J: 0 1112$ n.5. (HJS0163) T- f# ft iz !*i <*miji & SiJl T 

US ft (TT2FS 5fe n G418W&X t c a - o v >f v > ffi+tt ) ^©^-< / 
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■^li 7 - 7, I- «r 4 >mifei&&=rT-7 - 4 > £ n r; b h 21r & e &®t )t © * A 



k [5] $ (T -9 



(^^(^65) b h ftttfigifc «fc £ Si it ■£ ? ~ r ft t n t ctl & © &fe<* ( Wr 

ft) [e] e# ic Kftt -s rcs&ftftsasu igssiteT^a^ ^ 7. es«b!@^ <i©* y 

7 "7 9 ^ fP fill 

<H«&0'J6K 62^ 63> 64) TK»§ii5t h ft {frits? ££C&fef* (Brtf) 

£i*ft-r *rt£tti/tt**8i. ngiite^fcs v *ES8B8st*^ y 5 .-7 0 * 

5Sl is ( H 51 m 1 0) iT-^L/c^ftiUOirOc. 

T'ii:l4$n5 h r ftft»< (HM0J14> 23. 32) I iz iz «t 9 $ fcfc $ n 

is * A %k & ft ± © b r B 5fc © b © © ^ T £ £ © T . E SM £ 5fc © BSffl IS © £ < (s 
b hffi#fftt&tfgtt.<c tiifo ( Lonbergt.. Nature, 368. 856-. 1994) 0 
(^Se(?iJ37. 38) T'*U:jfti:.l:*)ffls gi^<Si:i: hi* T©6 

CD b H4S&fe#»r/t ivittnmm&TZtV) R b h2g&fe{*»rK- 
(fit! « ia§ttBC) ^[5]ESCf§?#t S [*l££fcftW§JU /c tgigfe^^g v 0 

ite'T-^a ^ ^ XESjfflf@t*KHl3^ £©4- y 7 -7 7.ftj&(a (HffifiJlO) IT'^L 
i <9n-5 /:« It 1 76(1 © & A E £ £ fig I /c $k , 20E © i 11 v "5 x j&< 31 £ 
L/: c . ^-y^lftCU ii^TISiK (ICR) &*© afe©i*MCTT2lfflllS£ 

£©!?££ *<l2a6ins^£' «k Ollgsft*. tl£l/c20E©9 

*>^fefciE ^^{cl?4fe©a57>©4) h . *tt;b*>, ES*ffifia©gift©I.2a6 £n £41 

C ©&M «t 0 , b h 14g&feftiliK- (ftft fill it £?£££;) RO'b F2&& 
feftlfrtt (llil k £ at') £l§]B#K&f#-*- * £ & ft f* * 8K Kttitfc? 
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xm - ~ * ESfflsai* i^/7 ^us* <£i# ui^, t^^^iw^i^ 

(2) t H4S&&<*Bi)t (iA^am^fc^^iC) Scfh h22§&fe{*fi* 
|gffiWI63TBi»$ n/: t H4li&&<*fT>t (SMIIEt^t:) Sif t h 

jge^^tl-^ ? xEsamiamHi3fr y ^ o (USttimo) %t^l 

Lrcc 4-y7i(tli> *&!:fc^tii§ ( 1 CR)* 4 B fe© * c TT2?.ffl §2 ffi 
f# ti 5 E T' -5 fce 

c H4*»fe(*»rfr (tt^ariitto^^r^tr) Sift h22*»- 

(3) h h'2'S5fefe{*SB^®ifrS^ h M4# &&te&3£$T# £ !^B$ K {£j=t 5 I* 

Hffi^J65 : (1) T'ffSU:^7?^ (KH13E&*) >^ i £'&40B S K M 
I. ifo?**©t bttft'/ligS- («#J14) KiS^ELISAfcTfttil L^= PBSTft 
IRLfclat hfeg^'nr 'J >/c§jtftft (Kirkegaard & Ferry Labolator les Inc.. 
01-10-10) fcSHttfct hfeg^n^'J >/c§j!f7i<* (Vector, Ai -3060) r^- 
•r< >?'L> v ^ ^JtDffi (>?'^ M5905) £ 7JD A fz PBST'fp SR L KQiSfl £ 
fiD*.. ^^T^^^*->^-**«!Sltn:t hfeg^'DT'U >A/-.«tat* (The Bindin 
g Site Limited, MP008) iilM^A^^-t'lilSk h feS ^ c 7* 'J > 
rfiSK(* ( A0170) ^IBtlX 4 > + H Lfc 0 "OU * * •> ^ - ** « 

SS t LTTMBZ ({££*-? 70, ML-1120T) CO^TJDCC «t 0 S$?g Sfcfe £ 450nm© 
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IgM (Caltag* 13000) > I gG 14506) £ v <7 *lfoflS£gsflD I fcPBS 

*tc 5t£t h ffittag^flSteite^*-®* L ^ESIffl&tl^ £ ft 8!! $ ft/c * /' 
5 -7 ^ ^icib^T. 10fgjy±B^* y -7 "7 9 x <I {* d< St IS eF n/;, £ tz t h r §1 

ri< t K t hTc^ib h fit{*iSA<lSt 5 C <!: fi<W IS £ tifz c 
H21 r y ? ■? <; 7. cp <D t r ft & if! £§! ( E L 1 S A ) 

ES^d-> 4- y 7 ^ ^ * 4-y7l% IgM. « (mg/1) IgG, /c(mg/D 
-KH13 CKH13-1 95 0.1 0.07 

KH13 CKH13-2 85 0.9 0.13 



(4) t H4§&fet*STi£»fjtRtf t h22§&fe#8B£»iK-££ft1-*fi£-ttla 

3SiS0fl65- (2) TftSLfc + y (LH13&SO fr*^ ££&49B g id 

lfll*4"®t hftttiSgi (H&0J14) i-tiE oELISAST^fii L /Co PBS 
T-S&SRL/cflit t-ag^'nr'J ^AffiJai* (Kirkegaard & Perry Labolatories 
Inc. s Ol-lO-ll) * i lMii/t t h feg^o 7' 'J > a g£ft# (Vector. A I -3070) 
Zzj-t-j >/L, vOxifii^ (•>/7, M5905) £flD a. /: PBSTfttR I /: tin* 
t£*'4£flO;U flc^T"*^* * •> ^ t b ^g?*oy y > u mtKfr (The 
Binding Site L imi teds MP008) * * * v ^--fe'Slifttfi; fc h feg / o. 

7' 'J > ? gftffi ft ( •> ? ~ „ A0170) £ HQ *. T > a. ^ - h L /c c ^ ;U * * •> 
-t'ISi L TTMBZ 7 7 -f K ML-1120T) ©SsflOlc «fc 9 E¥*?g&£45 

OnmOia jfflCTSflE L, fit St £ ft ju ft t k 0i£ft-3«KBEfc]<& t Y4 UJ 7u 
~f ') > IgM (Caltag> 13000) . IgG ( > 14506) £ -7 7 x faffi £ fcfiu L 
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iz PBST IS m ft d * IR L iz i> O i it IS I fill ffi * © t b uL (* M « £ * 7z , *s It £ 
i!22!C^tc 3t£t b ftttaUgJ^flEE&ite^S-aSS L HESflfiAS^ £ ftg!$ ft 

4- y 7 t ^ * i- it ^' T , 40fg i€ U 4- y 7 -7 t? 7- (i f* St IS e ft , t tz t b 
r $M £ a tf 3t £ St <* & * * 7 7 x An ;t * 61 IS $ ft /c 6 

C©fsm«i:0t r 14§&ef*6B£»T>T-&tf h b 22§ Sfe .fettSB 9s Sir * £ t i 
l*Ji£i4i/l{*S^ * v 7 ;US*SSS**^ y 7 ^ 7 x icfc'oT, fiUigil. 

H22 4- y 7 -7 9 xcpo t V tfrftMSL (ELISA) 

ES7D-> 4-y 7$% IgM. A vmg/1) IgG. A (uig/1) 

LH13 CLH13-1 95 13 2.6 

LH13 CLH13-2 90 2.8 0.36 

(SS«J66) t H48ftfe{*SH#0ifrRtf = h 22$&&{*SR#»itt*r«*#t 5 l*J 

/^y-'OXj' ^ ©5c£ fc h tKftm £ ^ i' 7 'J- K - Tfflffiil 

(Hffif'J67-(3)) T'f^^ £ ft/c^ y 7 7 ^ CLH13-3 ( TT2FES C d - >LH13S 
* x 7?35!i) lift IT, £&43B i t> HSAC «fc S feg £ I fc ? PBS 
KSARlf: t Mfll«T;U7' i > (HSAs •> A3782) £ 7 * >< > h (MPL-f 

TDM Emulsion. R1B1 immunochem Reseach inc. ; . t L TO. 25mg/ml©HSA 
ili^IlL, ^O0.2ml^]3irB B jfc§ ic2iH!0^^feg L/Co $ ^ ic 1^ 
(cPBS(CiS)!? L tz t bnnif TJlV i Ltz 0 1 il Pel fe # !C flu L ilffltf 

©ftHSAt hSttilg^ (H$£0]14) <c&l>EL!SA£T&tB I f- c *£££HI35lw 
^to ft»?fe503B*i:, 7797^^i?rB!0lliL, (11860124) K 
lit U PEG (c T*ffl □ U 'W7'J K-^^fpSL/io B^^ClBatrs OfiBlS 
Sfcj&< 1007jP/nil £ 5 J: 7 s HAT (*B No. 16-808-49) £> 4 letting/ 

nl<OG418£&'fll] L/cM (Ztc&H., • ? d - > 7 o-^ > 7'y fa - ACM 

-B) ic ^ fR L s 96/X 7 s U — h <D § we I 1 1 00 /i 1 o 5^ ?i L S L o £' % £ © 
jH tR io itil k HCF (17 • 7'7 7>) £5?-b'MLfeo C4 18. HATilitR© 7° U — 
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hft!;, ig£6B 1 K (S&li'£wei IK 2 □.=.-*<£ U , ott*v770fl!© /N < 7 'J 
K- -?Plt*7 -^£(#^c f§*±«£i&IK L. (SS3S0I14) K(iE^ELiSA&tc «k 
o T t h -f 7" 'J '.J — — > ft -> fce ft t I- 7' a 7" 

U>A§Jjtfi# (Vector, A ] -3070) £ 3 — r < > 7' L , h" # r > M '$ 1ft k h fe£ 

□ 7" 'J > A II tat* (Vector, BA- 3070) 5^C7f / >- <;^^y Hz ft 
£ft (Vector, ABC+v r PK4000) rffl^TTMBZ C&X*-??^ K ML- 1120 
T) CfcO&iUL^e Ktt^fS®^2fgJil±©i!R3tg«-15lc LT?^ U 17fi 
omt-Ji/^il/Cc lite 7 x;b©M£ 247x 7° U- h icf^ L , IMDMJC 10XFBS* 
iJDU:^i^i^ti|tL/; 0 ««±«^ (HJ60iJ65-(4)) ©£S c ft l> ELIS 
AT P#t L , l6<§©7x/UT0.09~llitig/ml©, t h I g // £ i g a £ ft n % £ t h 
ffi 0 81 SSS ft re* (H«J33) Kfti^ tTtHSA t h A §J © t7t & {ffi $'J 5ee 

L ll©Hte 7 -^r(i':o r iattPItefroftHSAt h AlfPite'?-^ 

©M£ (kI> #^n->fit(*HSIg|^AP^ H^ttt^x>f 7^?, 19 
91> nrc 75 fetitt t', PSFr^&^S^T ? □ -x > I rc 0 ftHSAt h 

A m Plte ^ -T 7' U K - -7 £ 2 7 d - > rc c . 

C ©$SH^ <0 c h 14g&fef*8fi£Srtt-&tf b r-22#&fe&§3#ir£-£{£ftirs 

Lfc^y^^j^^it h ft & £ £ M T £> ^ 7' 'J K - v # '(# £ ft 4 c £ # 
itigstlfco k /cKSAftH L T , ftimgftt h- Ig « fc«fc L* Ig A ©fitt* 

ffi±#^'iE2 *<5f IS $ n/cc 77"Jxi^t Hg # £ Ig a 

^ ^/jxSHSA^gftftft^^T i 7" 'J K — v ft 5 c £ j&<itl&$ 

Sfclfcfe&a<li8JSft£-7-a-£ftofci6, HAT£i£flDi+f, G418£ffl^T^ 
-f 7" 'J K- -7 * C £ b<~5ltlX'b o r; c c©C£(Cc£-oTt 

Jtt £ & © 8B IS ^ £ t h Sfefef*©&S£IW <' C £ 3&<JtmT-£ 5o e S, Kfii#Kffl u 
£ i x □ - v|fflga/-j<HGPRTil^ ( hypoxan thi ne-guan ine-phosphor ibosy 1 trasf er 
ase) ^Hr>Ti>5i7'i, HATillR ic *|S] £ mifc T ■* T h <£ ffl nj*6 £ 4 
C £#<$#£ ft 6c 
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(HM167) llgjlfci^iISiK t<D* / 7 "7 *J * ft fix 
<H$6(*J49) T I /cftSi±i/U*!i^)t (M7 u ;UKtITT2FjM#& * * / 7 

(Dtt&mmxm^T- ams&om&mitoxsi^^ *o *z not? o * ko^t 

-t^f >£?IJt ( ^££#'I49#9?. ) - Jill ^ + ^ ft $ S ^ ^ — (Kitamura'i. Nature. 35. 
0. 423-. 1991) ^ ©PtiT^fri^ pj flj 7 u ;U Jg U § * © & & &*J ft f* £ is 

ma 1/4T& S s EM u BXm^ 0 * Kfctf 3*£& i^Ki tamura^ . Nature, 350, 
423-, 1991#B8) c 

(1) ftftflll / *£gt©5f 51 

(Hffi^i49) t ft fix i7zft&&tri&mmxm7 v )i%mmm%i&&%*- 1 ? 

K <k <9££ ft-fct "7 ^ xico^T-r^' >s?^ (HS6^J49^fl?.) > mrrir*©ft#f 
( v 9 7. ^ ®OELlS.^-t/TtSHiS£^JT5#P.> K i iamura h , Nat ure. 350, 4 
23-. 1991) m^mn^n r> fcf§£* Pjffi'17 l/)lb<%m I s § # ® ft & £ & £ ^ £' 
g£T-# ^ ft fcmSJKS*^ C £ *<T # r; (HM ^ ll^fl? ^ ^ 

izfc^ ogmttKitamurai. Nature. 350. 423-. 1991#ffiO * 
f/iio^, ft {*£ £1*1917 U ;l/fc}gTT2Flffllfefc«fc ^ . ft&fi£i! / -y ? 7 0 

BUB US ft £ t A, t &A I fcESJBI8SK&** S e RAG-2^ffl v ^ 7. (Shinkaib, 
Cell. 68. 855-. 1992) ^ . W BIB US £ S £ ft 5> C £ *<T- § ^ 1* te© 0 
x^^ti 10iWnl5)«tc?i|fflT§ So :©vXfii:fcot (^m(?'J62, 63^ 
64) T'^^nSl^ffitttt^l^S^SIg^fS^o t H4S^2S*5lMil4# + 
22»**lMil4#+2tT22S*fefeW (»rfr) t * ? * '7. ES*i«££ffl 
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XT'l2ES*ffllia&*OB*fflaS!z isoT«S!l« t h}A.{*fflli (14$Sfefef*±) , g 
§£ k (2§&fef*±) s g^A (22§&fef*±) ifctiOSiit hftf*££S 

(2) t h 2§^fe(*ai^ttfrSL K ' t r 14SSfefe{*SB^irK-^in!0#^Si*-r-5F*5 

(Ha£0J62) $ n^EStfflfia<*KH10^HS6^J67- (1) T- Sf H $ ft tz ft ft 

mm J -j 0 7 -5 Y v O 7.©!Ktit£lEic «fc 19 (l^nSilciiAtS CilUt) H;5S 
#J65- (1) £[§]^75&T4-y 7 -5 x£tf-K! I/Co 7i§£©4-y 7 v ^ x ^ 
ifiiL, Unm^Ot hfcf*SK£ (HJS0J14) (H«6^J65-(3)) Kft^EUSA 

y 7 £ 7. im fit 4 s I- re IS e ft r; e * /c % £ £ ?t i SE K ES8B £ f£ A t" * c t 
iz±<0. BUSS (iESiffllSS^ i^^^ft-T i tz 46 N 7?i<l< i b^i 

51 {* AM# £ tx 3 c £ 51 & e ft rc c 

H23 * y 7 -7 ? 7 cp® b h Jait«g (EL1SA) 

ES?n-> 4/7777 Ig.M, « (mg/1) IgG, /c (mg/1) 

KH10 CKHlO-i 6 6.1 0.17 

KH10 CKH10-2 3 1.9 0.4 

(3) c h Ug$k€L{ttf>fiffiX%.V t h2233fcfet*8B#»rjt£#ft* 

7 v o anna* tcfet^ t htKtevmm • si 

(HSS0J63) T-Srf&$ttfcESfflflafcLH13£!S;&£0J67- (1) T'5I2:$ ftfcffif* 
lily -y h-7^7O«SaiSEJc«fc0»'s>nsK(zaA-r4CiicJ:*)*y 
7 x£ttS! Lfc (H3S0J65- (2) t m% K fife iz £ 6 ) 0 IS^L/c + y 7 
•7 ^ t. ^ i^oM^tz^Hm I > flnm^ot bfitMgS- (HffiWU) (HMJ 
65- (4) ) Kft^ELISAST'&aj Ltz 0 fell £ S24K ?j* t e - t h A 91 1 u & * tz it 

r m^^v%^\Kftt<^ y 7^^ xim?s*^it£s$n/c 0 
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H24 


7 7 V A cp C/J t 


r in, w flK K v b L 1 o ft ; 


ES? d - 




* y -7 ?<i i gM. a 


LH13 


CLH13-3 


35 51 


LH13 


CLH13-4 


85 32 


LH13 


CLH13-4 


30 27 



(Hag 0168) t hl4S^fe(*»rK- <fti*M jfifc+Sr £ t' ) 31 AESSffl82fi*+ ^ 

(1) iattSSiiSte^Sr^t b 14§ SfefeftK * £«i#t * i h - ^ O x£|}l*ffl 

t h 2^"&fe{*lft£" ? *^©*A&. ^ 3&^©fejS*<tl3£ e ft/c (^S£#iJ 
42) : c*^, L M4SSife(ti^^T<)Bilt^ffl^5:ci:it)?S^©eS 

^ >/ih h 14S5fefei*&i^t S A9/314}* ( !IJt£0J9 ; Tomizuka £ . Nature Gen 
et. vol 16. 133-143(1997)KlE«$ftT^oA9/14-Cll#) li o «fc t) f*8B 
ttFISHAStfr (fS8S0l9) lOX?I«©*ffl§a3*aA<#?it ^ 'J N $ < »t>t- 

•ftl/:t r 14£Sfcfef*©^£ SC." C c j5<tlg e ft/Cc C ©&fe&$i it i!2#&fe 
"(Hffiffl^) c i5]fl.ig©-v -f XT* 0 v £ /;G418Ijt4-7 - ii - & £ u t % 
;L >i ft 5> c 

mfrilt H4S5fefej*r tt-lffi^ 7 d - >©i£gi©/c#K A9/S14lffll!S&30(M8 
£10cm> - UizlfS LTtSi L. 10B & tz fcU 51 L ^ n--£3Hl t* y 97 v 
•fltzo c ft £© ? o- >«fc 9 ^ = ? DNA£!@S2 U (f^£']9) iPlfttt 
JftTHiieMK^^v - (^m^J9ii/T e ft/; 1811© 0 *>PCL NP£ 
^<16fl) £fflWcPCR&?fft£n He, T©gH. H* (A9/SC20) nfc^T16 
a«f| g M, 1GGK 1GA2 V IGVH3©^^^t±3 ^ ft^o S s t H4S&fe#£llfS8R 
td y 7ifift©-7-y7--C*SD14S543 (Science. HUMAN GENETIC MAP (1994), 
E££?i]l4Genbankif©x- *<-*«k 9 Ai£) t Its $ ft C i , -©Wi 
)t U2Ti£SC20»Ttf> tift<**ffi£fc7££t;14§&fe{*Ta ' 7i5ft8B£gt;£ 
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SC20®t frivol 1 ! b h&&f*:ftgft7D - 7'^ffi o/:FISHf!?flT ( Tom i zuka h - 
Nature Genet, vol 16. 1 33- 143 ( i 997) ) %n~iz± i <D $g m C <7) ? n - > ic is 
ut, 3> ho-;l (OM h'i]4f *£*t^C) c it fx L T 7* c — 7 ^ 
-f 7" 'J X 1" & £ & f? CD "7 -f X 7$< £ < ^Ti>s:i t< £! ^ e n. tz ,. t f i t> 
*>, A9/SC20& irfr 'ft e nfz t M4S t* 5- 3 C C £ *<SI1S £ n rc : . 
e -j> !iSC20Blrfr^ fc M4#&fef*£*©-fe> h d y 7 K?iJ £ £ v !- r> o T 11 ^ 
Sfcto, A9/SC20ffll!S©afe(*flll* i n =>* + ■> > - 1 1 -dUTPTfifa L t h 
1 4S x 22§ -b > r- o / 7 =8 £ W a ■? 7 -f h DNA ( = * * '< f =t «9 IR A ) £ 
7d-7"c L^-f 7''j ^"'f X$ir, ( Tomi zuka h . Nature Genet i cs. 1 

6. 133-143) iifEK? ri/;75-a^^ o TFlSH^t/T^n ^ ?Cc ^©ireH. ±!E7 5 n 
- 7" £ ^ << 7" U * V Xf 5 ■> ^*<ffi!££ tl.- SC20BfrJt^t , k &&©^> rn 
y 7 lE^iJ «■ W -t> 1 i b 73> i ^ r; (036) * 
(2) 14§&fe& (fr^t) 0TT2F*B8S^©>¥ A S. D r TT2F$SB BS <7 
14 §&&ftiflr)t©TT2FM^© i 7 □ -fe A (i §fe fe # # # iB US <t L TA9/SC2 
Ofcfflo, HJS^J9(-^: L rz 75STfr r> rc c G41S (30Cyg/ml) iilR©$§ H5 : t* 

fc «fc G !: 'FISHb?^ (b K&fett#SW7'D-7'|gS. Tomizukai, 15 SE) «t 0 t 
h 14§Sfefe(*fiiK-OS^^SS!2 L rc 9 FISHig^<7)*6ll£(I]37lc^to 

?^^l(*Jcfe^*»AchSfefe(*05S^!#(S*Aite?-oa^fi*l5£ISfc«fc 
U r *A^fe(*O^^W'*i 1 i*^©(£jS«-fiS"r*'6e E S Sffl ^ <2 51 £ E a A & ( a 
mffJ^JDlz J; £ T § V ^ fc 46 , ^ A k h Sfcfeftj&^aitR&ftT' £> 5^ 

SC20 -Br £ £ t TT2F CSC20) -2 1 ft K o ^ T G4 1 82p & JD J§ «fi T- fi JW H IS * €• 'fT ^ s 
cco^f4i:fe<7 5SC20»ifir<B#ftiwO^-cfctt I fc* 

TT2F(SC20)-2H*£iiiRiSitfi (G418 300/ug/ml) T lilH JS* I & x lEiittR 
igitHT45B KSIftiSS L fc ( 1 B fc £ K 8 IS ft If? T II A & ) 0 ?iftO> 15. 30. 
45Bgd. 300- 1 000(@ CO m 32 ^35mm •> * - U6ft fg i , ^(D^^Sfe^^^iS 
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O ■> * - ls(DZ3 C --&<D&ti (A) . #igtR&fr£>3ft#GD •> + - U CO 3 
-&£>£ft (B) «fc9&fet*£#35 ( A/B ) S-Jfcfcrt:* JtK©fc*iK t h2§£ 
fei*S*W23»iM-^#CP-21 (HJfePMO) !co^Tk[5]$ ( : M iFJSftH !2 0. 75 m g/ 
mi puromycinA 0 ) ^HSI^'fT^, -r ©ig||£[I138ii^ L rc c H38ic L tz (1 Is 

t95%jy±i m^&ft^^Tfs I fz, -75. W23»rfr'tel5]&©£#TT']4 

£;) ^CHO ( ^ A * * -SlJi^lffllS) ^DT40 ( - 7 MJ B U > ^°MJ?£> > -7 9 
XESffflJSic^A I fcfS^S *> (Shen-o. Hum. Mo i. Genet. 6, 1375- 1382) c 
IE ill iR i£ § T :c :fe o T\ -irOAISfefeftJsCHOi DT40T!i5^ir $ nx^tz 
i><* - 7 ^ES*BI6a*T{iSSS)Slclw«fc >9 ■? ^ xo-e > h □ / 7>ffi^{c3l# L /; & 

0 zESaiSS^T^FSST-ab 5 c o ? K£*<!ifcb e tliz (Shen^, ffijE) - e 
±I2©toH !3SC20©i! o t hfi*®*> h o y 7 x- * 0 U t< £ ( H #'J 68- ( 1 
) ) s 7 9 XtSiiST If % lil^t'oKct^Ltl^o [I] }f ( I L r -tr > r d 
y 7 £ tl£W23ST)T- ( Tom i zuka h , 15 IE) <2iI£^g5£i*^H 

tlxClSIi^ SC20ili^ is v 9 ^{I&^OitiSi^Affl©^??-^ LT^ 

(3) t KUt&fef* (WiJt') £#ftt5ES*fflBS#^*©*;' 7-77 X fPl^ 

HS££|J68- (2) TffiftSfru t H43&fefclftK-©«J#J&<liiiS£ ft/:G418ffl 
ttESfflBS&TT2F(SC20)-21£8ltJ§* ^? U OH *>±tf\ ICR (B$? 1/7 ft) 
£gflf77*©£KiZck<9 f# £tt/:8fflJi&JtliEKE® (3 10~12<Iz£ a L re* ESSE 
SSffli§it!2 T-UfciSS L TESSS::I4^ tf/cgu (%&ii64aJI&2. 5 

B CD<5fIlCR-7 7 a (B#? U7t±) O^gCfrfflijO^g*/; <9 ft 1 Oil© -f > v 

It 188f!<D&AE£M L 22E W i 1 ^ 7 z a<8i£ L „ ^/^iftlt 
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^fei:4Jl>Tlil (ICR) &&<DB&(DcplZ , \12mm&%:<V^ A* 
mfthtivfrt: 1 friz£ 0 n£ c I f:22ZE© -j % ^fe tc B£ £ iz I?* 

fe©8B^©**s t^*o"^ ESIffiliS©R$;©i5£> ^tl^ll? t*20ET'A r> /c c n 
o2®{*lt^^.t<fc± (cff^fe© ( ESSfflflSK 5 ) *^77^t'*«3/:» 

CO&H^. t b2S§fefe*8B^ISi>t«-«^-r*ESaBlia<*TT2F(SC20)-2lW 
* y 7 Jfcl£f!£££ft LTl*£* t'ir^v) AitSCEf ilC^itf 

5 ill^^y 779 x2E .<TT2F(SC20)-2lfiSU 4- y 5 £ 100X* Cl4m-l6. - 
IT) «t 0 rSUn Limit ^© t MJtttlgNL lgG«g£ (USSfflH) cM^ELlSA 

^25 ^y^vt/X^Ct h fc#i/t-&fi§jt?Ig (ELI SA) 
^/777a I sMCmg/ 1 > IgG(mg/D 
Cl4m-l6 100 7.9 l.O 
C14B-17 100 6.0 1.3 

,/; c t'ife^ SC20BIt Kr iz £ * n 5) c h5il*)tef !iSf^3T©c:ci^$ 
(4) t h llg&gLfcffifrZ&ftt -& "7 0 XESM (TT2F. XO) & * 4 t ? v? 

(3SfliflJ68-(3)) THiftfcil*^ 7 $ £C14m-16. C14m- 17 <#JC^ 

fe0^/7 J?100X) Co^TitlCRv 0 7. c ©SEEK J; 0 ESffll!a**<0^ ^A<SI 
£t 4 Lfc 0 :©SEi:i'Ot !CR£t^ * * (7;bh"y, &&) i*tl 

1Cltz£.ftmVi : t^ ^ *St30E<Z>t^Ta<ESfflllSS*©£feT'* *SJ£fe£* L 
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ESffl S3 © 9)) m W £ 51 £ ^ £ ii t< & c ft rz 0 : n •sOt? ^ ^oKIi ^ II] 
I 1 L /; y / A DNA out t h © £ PCRfc K «fc «9 **87 L /c c TT2F 
(SC20)-21T-??£j!><flSiBS ftTU*3iI©7 7 f - ( 1 G VHS , IgM. D14S543 ) 
{coUTPCRigtSfctrAi 30E^10E (33%) K u TTT2F (SC20) -21 

T- t±5 e ft 3fl © -7 - - © # 2 # if IS $ ft rc B f t r 1 4 § % fe & Br 
)t £TT2FM -f*TT2F (SC20) -21 / v v ^ 7. m T % fi£ B*J U W =? iz ft it 

L % ©^^^©Fli^ic t M^SfefeftKJT-^fe&S ft* ^ ft/Co 
t h I4S5fefe#£&ftT *:i j&<«IIS$ ft/clOE©* t 5 ■? 0 XfS© 7 *>9 
Etc o ut jji 7r ^ t h 5i* IgM. IgG©&!iS> «t C/£m£&T©iI '9 fr ^ /c c 
£ & £j 4 ~ 8i§ © ^ 0 x J: 0 I* HE L s • M if * © t h i/t I* y II 3d «t L* 7 IS £ ( U 
mmil) c in] ^ EL I SA?£ tli 1 ' ^ fcB L re 0 *©£H (§126) . tJS^/c^T© 
(II* © rjrj ?t * (- & u r t h ta i* y II £ r J 7 §1 *< & Hi $ ft r: e 1" ft *» , 4- > 7 

e ft c 
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tiiRu\ b Ma.(* u m&ijimft£n -o ?z 0 *©&n. mm&x-m (142^43 

EE >• x < 7" ) . JttgA T 33% ( 60E * 20E -t- v x < 1 ) © F2^ \h (c SC20Bt n 



(5) b h 14§^fe(*iifrOv 9 X flU* JC & fj 65lS!f 

(HSS0iJ68-(4)) K&UTBXi#£ftfcSC20&tt£&8TSFl : ? : B&3E (£26 
* : 16-5> 17-8. 17-23) £ v 9 * {!<* (c (j £ SC 208ft -^Urtfr d ffl o fz 0 

7^!:3At; K (100-g/ml) £ 0. 3m 1)11 i£ I*! ?i £f L . siltlftS (3 «fc t) 5£ 
-ir. S3* ffls ISM. iflft. #e*-JSai Lrc c . #fil£®*' < 1" ^ T © ffl USE £ 

pbs (-) X'&ftitz'&, m&zmmm^-* i xmfr < tu<9 . kci co.otsm) k 

il t) 1i*~ftJ& L fio FISHSStfrttt ^6(?ltSfi^7D-; (Human COT- 1 DNA 

) ^^U'. P^Xsk (Tomi zuka >? , Nature Genetics, 16, 133- 143) 
tlfz/5&iZi£ - X n r> tzo Jfi* 8? SR. IFF §6. K o !i E£ l-iM/. fc' 30<l£l 
±Cf B ^t;:oi^T •> ?'r ^©f£tfc 5 ti& fc© (H394 3 O . & til $ fttt ^ © 

(m 39* -) ©sas-rtsi/hns&JssrjsaiL^o mMicooTii, 



0%. M ; I 1 T-30~50%©ra^A<f# bn/Co SC20BiK-*<KSlcR}t$nT^5iig 

tiz. f5]Bf iz^Ii 0 &&5 : gBlS£-gig3g I (HS£ff']79) c i5]«HcSC20Bfttt-©<£ 
}!$tS^L7:, *©$ggl:U 1 6-5 : 98%. 17-8:96$. 17-23:98XT h -o (g* 
50** 15 i:oi>Tf * h ) c 

(6) b h 14S*fefe(*Wr>T- ( }7t ft M §1 if £ i 1 £ a f ) ©*Ac«f:S. ftftg£f& 
KJgv *©S£fl«j#z8 

B 'J > ^©f^K-i^f w Mfci 1 J -v 1 T 1 Y i 1 7* '( HJ6CT67- (1 



fcjl L rcl £ *< SI !2 $ ft : . 
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aii^T^i- C ©-Xil^^Sfi^ «t 4 ( t h ft {* ft §j§ it fs^*- b 

(HS£fi^J49) -cfti* L /cR£&ftf*Mfrll7 U ^ X*f TT2Fffl8Sf* E& * 4- / 7 
v x chMCH(lCR) v 9 7. i <D5clEtw«t 0 ^ft/ci 1 **© ? ^>l7l£fe£-^T t> E> c 
o o T ^ > *>t £ 'rr k v > X 7 u;U£ftft"$-*«t*£-iliS L /: £ . ?# «i ri /c ta {* 
S^^^^-r ng^{*Oft|fi{* t (Hffi0'J68-(4)) T <# oft/c5C208/T#~{£& 9" 
S'Fl^EfctHH* (17-7) £££Lfcc ^Ofs^i^n/:5E0tv9Ai:ooT 
SC20»iJtSJt^S©fca6OPGRl!?tlT> ir/i^t ht/t&^iu 7 S&M'&.S: n ~ fz 
(HJS0i]68-(4)) Id H •> = 2. S3, S5©3i(**<SC20»rn £i£ftt £ C c *<Bt 15 5 
nr: (51275 : lit * v 0 xftft ^ U^ilP^ (H«J75) OgI> SK 

ft/: (£27) c C ft(i5<if*©J?im J; OH SSI L /cDNA^ffi i^tfif (H5S 
(?|J49#P.?.) ©Smi-sfe I rc e -7 ^ * , c h ft W £11 # K t£ fcb $ ft O (1 {* « 1 c 

oTK*«i:ligEOt hftte^jt (310 mg/I) , r fl§ ( 860 mg/1) /S<tefcB£ft 
/Co ttz. (H5£$J2S) 0^gi:fif^> k h r *^?7X.©Sl*fti\ 4tt© 
t 7- 7 7 * ( 7 1 > 7 2 . 7 3. 7 i)Zt^T®&ltio h u$Mom%li 

it -te 12 */ x fc ij 4 -7 9 a i/ II<DSJ£ (Mendezi. Nature Genet. 15, 146-15 
6 (1997)) izVL&t** t COfittK^TlirtE&SSSjtfc^Ofcff 
t;:«fc £ffit*g£^fcl (BV Kitamurab. Nature, 350, 

423-. 1991) cl^ttt^t H4&feftaJrfrSC20 (ttftSfjtilfei 1 *: a C) 
Xi; «fc 9 r£St$ ft, jAftlit^y'B'J > ' mm^^mm l/:;^^lto 
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H27 

f@(*#^ SC2O»iit0S^ ^07, u m t MgM(mg/i) t h IgGCmg/l) 

J - - tiilhlBinUT 0.33 

2 + 4 8.4 5.3 

3 t ' - 310 860 

4 - -4 MM iff M&ltt 

5 4 4 4. 8 0. 86 
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cammed) t h22*»&t* ctfrjt) *AEsin&E&** y ? - n ^^uizisij * 

(!) o -tr ;U afe £ «■ #ij ffl L rc t h 22t&fef*0!ftK- ft 

t h2#&&f*BfrJt '(^.«t^j42) . c r :4fr&fe{*iSr>7 ( mm F'J 68- (4 ) ) (i £ 
;z - 7 7.^com Ag« ti^^El^lIsn/cCc^b, c h 22§&fe#K-2 

0 T t Sfr K" f 1 1 £> C c «J: 0 v 9 ic (j £ ^ ^ © g ,§ © ff£ ft S5 « 5 C c 
^fSejlic ; ?D-tr;Hi^!:j:6fSa8^©t h A<D HSU 40—80 

(Jf*i^ SSK 151$ B** vol.35. No. 14 1990) *>< N I©?gfc£fiJ 

<^JEfi»J35) ~&feftf£^?fflj&, if ft HI "7 9 7. A 9 IB 1E- Si! § 3ffl JjS e L iz 

1 ? a* jismsmm inmmi) zfi - tz&&, imvQmm&t a - 

2) ££^r:PCR(c J; 0 a ? n >^L/c 0 c h i g A it £ =■ * £ft L T ^ /c 67 
7 p ->-i:o^T.- 22§&fei?±©8ffi©?- 77 - (D22S3I5. D22S275. D22S28 
0, D22S278. D22S283. D22S272. D22S282. D22S274 ; 22§§fefe(*±T'©iH|j? teNa 
lure, vol 377. 367-379. (1995) 5-#K c . 7° 7 -i v - ©ilggEyiJ teGenbankH© 
f-^-A^'A?) ftmft? 1 ? -r -7 - ^rcPCR-j$?t/T-£n -= fz z ' x <D&m 
25? d - > iijo^.T-- 77 - © - §5 £ Lt.U/:: i j^i , :nb©> □- > 
iz i'Ut 22§ & fEH,# fr 5 BFr K" -ft lti»* m K htiiz XBUO) , ? p - > 

£22(2 lg A i D22S315. s 28 (3 1 g / MftcD y — ti — LTi^fcfe, frtiQ 

KWrft tzx -3-c\.*?> vtih (U40) 0 9 p - > =28ic o T t h 

<*#s^7P - --^ffll>f:F!SH^|n CHJStf'JlS) £ n Is H £ 114 1 iz rfst = C 
© ? c - > icfcoT, p>hp-;L- ( ^ > ? ? h fc22SSfefeft£ #C) 'i J±$£ L 
T 7 s d - 7";c ^ ^ 7' U 9' 4 X't * ^fe^^^t -f X.?6</h $(/i,Tl>5Ci A<tl^ 

e^tt c t h 22.S m&ftm x tm'&t z z t ? tz c . 

(2) 22S^fe{* (BiJt) C0TT2FIH1K3^©^A 
22§^&f* (WrK") ©TT2F*lf£?^© i 7 □ -t A U||JS|s 2 ,^ L fzUHT 

14 4 
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"a K t . &fe(*&4-«ffl!S§<i: LT-J4S22. 128. & X CK6- 1 Vffl I ,. 'lu-yYt 
2, A9/l22C6-]){Coot(i k' ; - d?V > ( 0. 75 u g/nii') ?I£R , ?d->S? 
8i:o L'.T !iC4 1 8 ( 225 ^8/1111) £ firo * ft ?'frl 13J* ( ? o - >;22cfc ♦)•) > 
51* ('6-1 «k <0 > «fc g k '3}*- ( 9 b - > S28«k' 0 ) ©PIS] St f# fc< Ztih 
(0 ISffl m ( H 2S 69- ( 1) )' c (Hj PCM? tfr ± b K F 1'SHP Ifr 5- «fc 0 t 

(3) b h22g&£& (Bftt) SESSBga^j^'iO^y:?^'? if^si- : 
SS«£0J6S-<2). t : im$ *u. b h 22SSfcfe<*©&ftjWiiiS£ ft r; SliliJif teES 

xciiijit h22§5fes# (Br*) S^fStlSJa (H«J4) ©^gi:=t0fi9c 

(4) b h 22H&fi{* (Kit ) 

b b22§&£& (Srtt) Z&ftt Z> * ^ 7 ^ 7 x £ ICRv 9 * L T£E- 

f oo iif 5lf4&0f vJXOSI^^SL/;^; DNAic o o T t Y 22 
l£H«£-©GiH#£PCR&(z «fc t> fetit h CUSS 011 30. 42, ;43#6g) c k h 22 
5> ^ ti x ©SE#£?T)t £f£ftT 5> ~ O xESJBSStt la ( & U 

mftllil /. if £ ; F££*;22§£fefc (KJt) £ f*^f 4 Sitt^J it v 7 x £ St £ 
x (i I* © 55 IE ic i 5 ft j£ 

■?^.^%'m.'t (n«i6F'J68) T$*nfc t. h-us&fefc (Mir) tsst ^^ 
£St££;iET& c i ic «fc oitn*^-7? xoiii Sissi i/c^y adna^pc 

RffiSf (HMJ9, 42, 43) (z APifr L T , b > 2'#-&fe <*g|5^#)t R C>' t h ■'' 
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-7 9 x fl {* © X K id i -5 ft ftx 

<S5«SW69) Tf4 £ no c h 22§&eifi ( ir M" ) £ t % ^ 9 x & & i <3S. 
Jtn^l68) Tfl^tU H4£&&{* ( mi ) £&f#t £^ 9 *£.8£X£*-<& C 
t tz «fc- 0 £ s tl 9 a «fc '0 mm l rz f J ADNAS-PCRi*^ (HSE^J30, 

42. 43) J; 0 PAt I T, t h22g£fef* (iTr^) S If t H4g&&<* (SfiJt) 

£|5]B$K{S}#t So 

(IIS££iJ72) t b 2§&&ft£frn , 14§&&ft (Hftfr) TxV22%$k&{* (WiW) 

(Ute^JTl) T-ftttiZ t h22#&feft (IfTn) 51^ t h 14S&fe{* (Br)*) 
£-{£#t -5 ^ 9 ^^^^ (HJS^J42s 43) Tf ^n/:h h 2§^fe^Slifr^fS^ 
t ^ - 9 x*i^t c xit « : i ') 4t nc t-? n xoal J: ^ ii L y 

ADNA^PCR&H (HJS^J9x 30, 42, 43) K J; 9 JS¥ tfr I T. t h22g&fe{£ 
(HfrJtO SL s t M4#&&(* (HtM-) Si/: r-2S&£(*SI$£»Ttt<D3ffl©t h . 

siFt M4§^fev5 ( k h ) z&nt *>-?o*&%it inmwe 

9) Ti^7i4 t h 22§&E{*®TJt£{£^-f-E> ~ 9 7,3k%Lk £BET 3 C i ~ 

(^2&#J73) 5fc£tt t h i7i:&£^ > L Tl4f -s ~ 9 z &SE©£iEK «fc -6 fPJK 
t h2S + 14S (HSS0J7O) , 14^-^22^ (H35g^J71) , 2g + .148 + 22H 

(H«J72) &fef*£{Bftt'S^O *&&£fl:j£1£0ttt;S8U fiiji k 
tm I T -t) -7 9 X^l5t t m <0. M l&E I , t t- 2S + 14IK 14S + 228* £ /; fl 
28 + 14# + 228&Eft ; &GH$ L , ^.oflSttffittfifiljie'^&tflg'ig /c 
^» do ivt 4 v 9 PCRMI? (HSSPJ9* 30, 42, 43) IU 

OSUti e C tl iO^^i: fcl^T (3., * £ LT^i'i t h gii* *><g£ $ ft 3 

(Green^. Nature Genetics. 7. 1 3-. 1994, Lonberg-i.' Nature. 368, 856-. 

1994 ) o 

WT, t h 2#&fe{*Wr*Rtf t K14.S£fe{*»rK-£«lf L , ^ o ft a & ft ft 
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Sijlitte^ £ ttf* k. i'Mm Ei^-i n o or * ^ T & £ ^ 0 x S?x-WfiIV7 ;c o 
T^f c 55 B£ ffl i. <tz 4 o co ih U £ C K ' * ft ** ft © £ g£ © ft o it £ ^ H <3 £ & & • 
Jil T © il *9 T h h c 

(1) HM0]42Tf$ btliz t h'2$&fe(*lffr>T-£{S#t*-7'5 *'&§T: HJ6^J42 
L/c^^DNAcDPC'R3?^fc «t .^M* t h <a{* a: iggJJi£}Hi > Lib h2 

(2) H3£i?ij68-(4)T<# i-n/: c h 14§*fe(*Brfr S ^ 0 x&St :. HS£ 
f?'J68-(4)ic^'L rcJ^lDNAOPCR^tfrfc J: y'llom* t h St(* i I 

(3) HJtl^67-(])T-^ £ aa/cttftfiSS 77)7^7^ : HSS^J67-(1) 

75) i: «fc *J fi 0 ^ rl * ^ ab © ^ (3 ^ t o 41 ft £ & £ 

(4) H^£'J80Ti# itifzihfr /c i 7 7 ? 7 ^ h v -5 x*£t. : ^3tt^iJ80(c^ L tz 

±IE©4^gt.^ -t> C i (c cfc f3 % C ft £ 4o © jg £^ S! (2§&fe 
(*Wr)t#J%. 14S5fefe{*»rit»^, h n is ^ -f q, k m 

&%ttn't LT&IeJ© 35 M4SSfefe#8lr^«^ ft-ftlggKiS * * 

vLi$ Kmxm + * ; n% ik&nmxm 

ft f* «. fi& g 'v-r o j &*iMs *23&fef*l|K)t&ft, .ftttSISfcfi^T 
o, ftft « j) © tl^oafe^SS-ftoflf ffl{*OSlE£ft o /Co r 

1&HK23 r.23&fe#»f jtfiift, 14#&fe{«£M$«K ftft££g*fl* • 
ffifc « il^JI^^ o j &<_>'fll<*HK29 r2.S&fef*»rJt#HK 14§^fei*©T^ 
fcftS§l:X»^-x n £ Sam3I?£1U ffi.ft « guff's x o i £f#/c 0 E L' 

'sx □ & £ I Mi if £8!,' ffi'f*./c Sji^flff*^ OiifEi L a!^fift(HK28) £#>T 
IS42(:itnm*StA;($-lJgSo k '*e^S2^7f:to HK'23© dD ?f *P iz it t Milit h 
« ^ '* 5 th Cv(*^']8mg/lcDigJtT^tti $ tl/'c ( H)!£^J38) , 
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d C <s>nfcfif*!§|±££ET* C ciz±<0, l2£5fefe{*»T#l$ft. 14* 

2# & fe (* Sfr n a * ft * t r *Jt <* /c §1 it £ i 1 !C «fc r> X ft M ; e tl £ ( Lon be rg £ . 
Nature, 368. 856-, 1994) HK23£ <3 e * K oSg© t M/tft/c ijt^'g 

if -r £ £ n K h S c s/:. h h SiJ t k m frb >i Z % ± U t Kiii(*©iI£kS 
£ (c ± # f" -a £ % £ tl -5 - 

(11^^74) SeEC^^I^ni) c h tai* jtfii 1 £ £ C t h ^fe^^^^t * v 

9 >. & e ^ <i © t h & m £ ^ < 7" u k - - m m 

(§Sffi0J25) c ls]^;c (^3SfiJ42> 43s 68. 6S. 70. 71. 72. 73) X'ft.btlZ 

L> >}# §i £ 9 iB L . i J- n - v*ffljjg£ SffllSPi^ L , ^W7'J K - v £ flD&f- 6 c 

l-S^ii « liS*±S ^ELISA/ST^^f 5 C ELlSA^Ii (flJi£iJ14. 15. 

21. 22. 25. 33. 34. 37. 38) i:SLf:Ji±T{T^i\ t h ftWfimik L K t hfc 

i?i6^ofeg t fciAE^mw 7 o - > £<#© c 

(HS£0J75) 9 Xi/L&fiMlij 7 U ;HKSTT2F3fflfi§1*&** / z> v 9 7. ©flu if 
4? © -c 9 x 1 gM© \& ttS C<5E * 

(IUSW51) TlX?#on/:-7 -7 xta#S£Jim«']7 u A ffi«TT2F?.ffl8at* (£131-3) 
(Hi!ik#'J40) ic* L /:SSTS4 L 9 7. © 9 *> 4- y 7 2?*<* tt*'ft05u 

505* . 99?o ©3flS^(zo^Tim-/R c t J © x IgM©-!£tB feet tfmX&'ri 1 "Co 4 
^^2iiftfe©* ^7797^ JSffil Lii*079 x lgM«K£ -(3SJS0J14) © 
ELISA i£*ffi^TllL/: 5 PBSTfif'^ L ft ^ 9 * 1 gMfcft (K i rkegaard & Pe 
rry Laboratories Inc. , 01 - 18-03) £ @5e L . ft ^ T 5XFBS£ j&JJD L tz PBST # 
W? L /clfilill^^^^^/Cc. 9 x IgMfcifc(Ki rkegaard 

& Perry Laboratories Inc.. 074- 1 803) £ flD ^. . TMBZ^-SKi L. 450 nm©D57t 
S ^ Si] Se L fc e ffSetl/:77 X lgM(7 r - = > ■>' x >. 03081D) Lg 
Pgflt)tzFBSifeftl©PBST'#tf? L/Co ^^^^28(C^t, v 9 X ft{*fi$|© (SjPI T 
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51 i2 ctir: 0 

g28. 4- y 7 ? ^ ^P© ^ a IgMftg (EL1SA) 



^/7?% i g.M (mg/"l) 



0 12- 
50 11 
99 1.5 



Hi6^U48-li [5]^:- L T : i - o 7 •> > iffiteiS fc^® RflJ LoxPeE^J £ An 
/c LoxP-PGKPuro^-7 * £ K*rfEKL'fc 0 pPGKPurcT 1 -5 7. I KDNA (Watanabe h, 
Biochera Biophys Res Commun 213: 130-137 (1995;, Peter W. Laird. Wh i tehea 
d institute for Biochemical Research and Massachusetts institute of tech 
nology, Dept. of Biology. Cambrige, MA"«fct)^4) «fc '0 frJPg.il^Sal IT t* a - 
a v A •> >ii£ * -i? -y h PGKPuro£ttJ*3 fcb L ¥»itLrc e L-oxPiE^J £ £ C 7 7 
7. i K © Sraa I & «fc O'EcoRV tDK^fi^PGKPuro^- }f A L - KpLoxP-PGKP 
uro (1230) 6 e^::> H.S6^J 48 £ Is] & (c L T ^ 7 X fit <* & 3 * J *5 

«k m *? m & £ £ V ¥ J -u DNA© £*SS#J&<£*ti* D'NA$t Jt * LoxP- PGKPu rojf 
e^iil &*.rc (031) 0 

(HS60I77) fitftia^raSSJt ( ^ o JR tI * * J£ £ ft ) v^xESil 

(i) nmmw?m%ifztKW&mxm^T am£ttm?mf&& chd43) i:o^ 
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T b r - □ -7 -1' ■> > if t± it E ^ O If A id i -o T . 5 i (I R ffii] T b )l t>< ±t ;i 5,5 ig $ 

•fi rc £ IX (4| L rc c 

H3£0]76Tft£! L/c ft -T-f > '/ ? -*SiJPBiS^KpnIT'?,?tt-fl: 

L > H SS ffl 58 1 Is] & ic HD43J* £ Jfc H ¥c & L ri P c ^ - □ ^ ■> > ,1 g 0. 75 a; g/ m 1 
T'iglRigSfc'rri^ " - 9 B ig 1 : 4 ' L' /: 3 d i - * h' 7 ^ 7 L ; H«£0J49i:: 
* L £ £ T' 36 IS ® ?? . *f J L. DNA£ IX f# L rc e : : -D7-fv/ if i± ft *f J L. _ 
DNA^-frJIlif ^EcoRI (Slit) T^^tL. 7 # d - a y ^ m M K) T ^ 
T>B?tiT^at^ Hffi?'J48-4{:^ L 7 □ - 7' T *B IS] Hi #^ L iz (51 
5£i?'J58. 59) c L 741* * 4** © ft &$I§jt Pi 7 U A8gftBfco 

;jl^7D-> i3ii^OigS^f*{ixJ^T. it Si 1 $£'iiiilf!ij©TT2Ffc > Jt$$ L 
T. iiMiSgRL^SfUCg ft^JI inf. T/7?^iBK>SffLtUK 
> 7jk 3g e n 5 c v - 

•7 7 x m m 

Cmmm"i-(D) T$ h nrc£i{*$i§jlFS)7 U ^3g*1*TT2FSfflli§**HD43P-lO£* 
IS * V -j: 7 «fc *) 31 »■ ± . ICR ( B 7 b 7 fct ) £i tig v 0 X © 5c -BE C i0^^> n 
/:8iJ^EcE©/: 0 10~12(iffiA ESfflfiSS&ift (H«J9) 7-i%i§ 

IUE:IiSi:IS^fc^ d!iiISi2. 5B ©€iIlCR^ 7 X (E#7U 
7&) © ^ § # (PJj © ^ m h iz 9 *v 1 0 (i © ^ > x 7 •> -a > S ^ Tf fif L c. 

It 16HI©&AlE£f£*I L /c&H. 37E©+- v 0 xi)<m&. L , ^y^flftli. 
tfeC^^Tiig (ICR) fi*© 6-&©^;cTT2lffliSfi*©iT*fe (;i£) ^ 
IS* £ ft h t-c -o iz <fc <0 P\ m £ n 5 e IS ^ L fc 37E © 9 *> ^ ^ ^ (z it ^ 

fe©§l3#©<53, t«fc5< ES*ffll!S©Si*©t2& btl 5 ®{ttS9ET-& -3 7c c 9 
*>4#<*(i€fe©80XJil±.* < if^fe© (ESIfflSSic fi*f 5 ) t/779aT'S^ 

/ ^ o 

C ©$SS«fc { 9 , ta#H§ji(5j7 U ;HiSlg»ESaBlia**HD43P-ip«B^4- / ?fc&L1£ 
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■f* frv<DG4 1 8 W t4 R V b* i - d -7 >f_ > i^it&v-^-itfe^©®^ 

(H J6W77) T H5<#.e n , Ijl ^;' 7 Ml£ £ L T O 5 C i $ ttfc 

fit (* g II Pi PI 7 U ;U6SSatHD43P-10 ( t e - - □ v a •> > , G4I8mtit±l*) © t c j. - 
ov^r ■> >SU r G418Bmv-77-igei L 5- (fU£ffiJ52) T ^ I ^ MI KJ: <9 l& ^ 
L/:o G418i}i*-7-*->t£ + ©^IE l J^}?A L/cloxPlE^J (HJS0IJ48-1) ©PelT 
gBfi#g6\]*U£*. - TCre U 3 > c - - -tr ^ £ £ CIS 11 ^ 7 5 - pBSl 85 
(BRL) £ (H«J52) © ~J5 : & tc St 1^ ±i£ © 1*^ * A L fz c (^«J52) i |h]^ 
\z%^m c ^ -o^-f -> > (0.75/u g/ml) SStt ft (6{* ) 5- 35mm •> + - Ho 
> 7 ;b-x y V \zr&%.t T'ilM $ -tr * *-©3/5£0.5nl© (ES*gJft+l 
OXDMS0< -> 7' '•*>) !:!SL, -80 e C :c T I r; 0 &«?©2/5tt2£lT 

1 2K -tf 7 ^ > ~ - r 7* l> - h 2 9 - ;u i: $ ?I L * - # It it M 1R *tfe v - ^ (4 300 
u g/ml © G4 1 m & T T 2 B H i§ $ I rc e -rOSlv G4184?2ET"c' W &t S 5& © 
t e ^-Dv^->>. G418S£t4#£#/c e 

(HSS^J79> t h 2#&fet*»ijT-££ft t 5> ^ 9 7lic C57BL/6^St i ©£SE 

(H£e0'J43, 44) K^Lfct h 23 (£W23it<r#) £«ft"f ** . 
y 7 -7 -9 * f Sfc (^^Fl (chimera x MCH) ) ©itfe&*J**l3- TT2F?fflJ£ (ISJfcfll 
39) 4*©CBAv 9 x££t$.c>'C57BL/6^ 7 7. *• L X ^ / 9 -7 9 x i © £ 

6£ ic E MCH ( 1 CR) v 9 x £ SE © ?I £ L r; i> © T * o s T e & /: :j K £ £ ft 
#*© b £ TW23»r>i-©^il'^«ISt 4 /ctts M'CH(ICR) i ©1 l£@E£*7 ^> 
fc c Fl (chimera x MCH) ( ft .& Id jI A f: t£8E. ttl6E£&E; xMCH(ICR)©5e 
leclSIllbn/cfv^coi (H3£0»J43) Ojfti:KtoT, W23»r fS'^F 
•l£f}Lrc c * ©£H£III& T8X- ( 324E*25E^'tf ■>* x 4 7') . ltf^ST22S$ 
( i48E c * J 32E##.> ; x 7') © : F-i%tcW23WrM-* < {ciS-r S C t ^'SliScF tlfco 
C C T i# ^ tl ;t F 2 ( F 1 x MCH) ( ffi s. «c S A /c" It 8E . ttt8E^lsffi) ^$^>icMC 
H(ICR) t 5c IE L /c|g©iE«-¥{ili*Ifi9S5 ( 346E + 30E*<* x -r 7") , fi|$I* 
245b ( 202E*48E^'+t O-x ^ 7") c Fl (chimera x MCH) x MCH ( I CR) © £ m t (h] 
HT^ of:, C © £ IE Id «fc 0 F3 (F2 x MCH) i)< fit>tltz 0 
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4»£~12«S©+ / 7^*7. ( HH3<£ : chimera. 4ilft) . FKchimera x 
MCH) (19<Ift) , F2(F1 x MCH) (39 Hi*) , F 3 ( F 2 x MCH) (33{@ft) JCOOT 

(C ^ t o W23®T £ U ft t 4 £ T © (IS ft © a if c£ ic h h la ft * II f£ tfj e ft fz 0 

F2(Fi x MCH)&tfF3(F2 x MCH) fz o T !3. /c if zl Jg © !s b o # g < u 
!q x o^i jtj|id< chimeraS c/F] (chimera x MCH) c it 15 L X {6T I fz 0 

MCH(lCR)£lfl©&8t£ O^SOS?S?:lll^ o /c . MCH(ICR)i ©5eEfH£T-g 
ffl L fz h (O t [5] i: F2CF1 x MCH) ® ft £ C57BL/6N (Et^niO^A) JkWLt 5c 
IE L r- c ^©|gmf#'i>nfcW23BiK'^-«^toSf* (F3(F2 x C57BL/6)) ©2611 
ft K o ^ T fj IE c 15] m *£ k iM M S. ffl M £ ii o fz t Co. 4- / 7 7 ^ xSi/FKchi 
mera x MCH) c m ^ K K ^ * £J ft g % I ?: (043) e l"J jiE L ii 0 % F3(F2 x 
MCH) t F3(F2 x C57BL/6) t fz < is] U F2CF1 x MCH) i! ft i? £ ?jt it5:£i^^ 
m^G com ^ liitfeft ttf:©^ c ^A. i ft 5 c f <£b*>, jifefl-Jlf *© £ fc h 

Dtft « ij©^iiS{-f^#^-4^ o c c $ n/cc. Hit h tn,w k m<D%)m&i 

K £ 11 <w !3 MCH (ICR) cfc 0 t C57BL/6© it fc W V £ d< iOSs I ^ C c fl< t « 
-or- c gjffittfS&a^ C3H HeN&Sc <B#? HiOiA) ©it£tt**fcC5 
7BL/6c ie]^* tl>^±!c h h Sift * SI © S& $ W £ SI K 2 * Ll^Ci $ ft 

(gift) tm&iT^zfriz^^xujomwiZr'n^mi fhc 

hi mera x MCH) (1 ft© -5 2 F - 3 (JfiH** /c tfiftg : 84mg/l) . 1 F-3 Clflirll * /c IM 

mm : i3mg/i) ©Km**ai?i»aBBaRc;#fiiiffflBa^ ±>mm l /c^^^feft^t > 

iz o OTFlSHfl?t/T (Tomizukai. Nature Genet ics, 1 6, 133-143) 
ti^ L ■? ^ b h ^fet*ftS^7 n - 7' ■£ ^ 4 7" U Xf 5W23 

K)t ^ b c b©©iij^^^s l rc 0 Tf# ^n&m&m&^mf&RV^mmm 

ti^lt^lBBlia : 51Xs -tMUKi : 34S> 1 F-3IC fc ^ T (i mm &m : 235S. fi 

mm-, mt ^ 7 m^^xh o fz (^n^*n50®jy±©^ig«-siis) = cn^© 
js^^o. unit * « trfijt c sit^fflJia. tiiiai^-it sw23WiJt«^^.©rBi 
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ic ltftimti < $> h C t t>< 7jk o$ 5 n f =b . it & If *AL/;t h 

O fc»©©5£t£<:: S5#£s^t 'o 5 njftgtt^S < . C57BL/6&CK3H&- 
6c<7)ig£fi<j1f*(4 /c2S5fefe(*Bfrit/f^T'^ < fte © §fe fe (* Ki <(*)*. (5 

SC20tifTfr} fc h j5t»S« «• HQ t ^>F1 (chimera x MCK)£t<§ 

fen 7-7 > MCH(ICR)&tfC57Bl/6£ ®£i££n ^ re* $ in/:ti© ? *>SC20Bfi 
KZ&ftt ^> F 2 C F 1 x MCK) : 2®flk F2(F1 x C57BL/6) : 2(1 fe iz. o T fll it 4" 

;bii3=(j £ SC20$t^{£&-?^ W238ft c [1] ^ ic ifiij S Lfc c *©*§M, F2 (F 

1 x MCH)© ummg. ■ ll.Omg/i. 1. Img/U £fefetSft3s : 74%. 54*K*tLTF2 
(Fi x C57BL/6)©*1£ t h afllg : 47mg/i, 54mg/ k &fefe{£&-i? : 84*. 88?t 
X'h<0. t ^flSg, ^&fe^^-?it(cF2(Fl x C57BL/6)Hf*©>DJ&<E^fiI£ 
tfL::c t«^^ W23irK-*£f§t •£>-? **£ffliv/ : $±£j; t) li& £ nfcS tK 
C57BL/6©it£tt?f a t h ^fe#O^Sg^Ro^i^fefti©iifct© 

Sbifcff]&?H;:2S L n C > *<BJ3 -> /; t . 

cnffi^j80) ytfeSfiS^iS^o5ife « m^wim®*. feESfflsa^^ ^©4- / 7 - ^ 

7, fp & 

(■HJSPJ58) Tf4 £ftfcftfcfig{fcJ5»>ofcfc « £gf@ feES"Mt*HB43 
£3MS* r y ? «k 9 a*>±J7k ■ ICR (B*> U7ti) iiflt «fc •? ^ 

t> n /c 8«ffl IS JtS E ic E & /: 0 10~12<i/±A L/c 0 ES^ffl SSffl (HJS0<J9) T- 
LT^Il!:^*^ -tr/cSfcs &$£*Miim2. 5B ©<£|| ICRv «5 X (B# 
? k7?i) ©?g!cfr fll ©?££>/; t) iftlOfil©^ > •> - i ? •> 3 >E£f2*I L fee 
ft314<l©/±AE£M L fcSIs 51EOtv^7A<i4U:o T^iltia, 
OTf§£E (ICR) fi*©efe©*KTT2fflliSa*©S?£fe t< 
Bib vft 4^<t' 9 ?Hc «t 0 Jfi|5£$ tl5 0 !S£ L /c51E© •? -&4felcBfl £ ^Kff £ 
6fi)li^*S ( t'*^*>s ES*fflli£©S8i*©lS£> £ ft c f®fe(3 26ET& o /; c ? 
^ 2fll fe (4 £ & © 1 00%*^ f? £ fe © ( ESIffi 8S £ i * £ ) itft + X 7 -7 ^ 7. T -ft o „ 
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7 f&WL&S: IS ft LT^oC i ^lirs $ ft , i^nr:i/77070-: *> l00?i© 

*t| ^ y ^ 9 a ( «© + / 7 S^lOOS) oi^Ttl lCRv 7 x «t ©£§£!C J: 0 

>bfy. MIS i 1 «£ 0 Stt I rc ^ / ^ ~ 9 x q^cDTT2F*ffigS (I?£h : « 

^ ft *'ft 10 0 32 IE l- - - T If £ ft Rjf&tt ^ 0 x©t^Tft<ES.?E5SS* 

0^sT'Slilf*&t-^ Lr:. 0 C ft b © ^ - 7 x © Jft M «t 0 m M L rc ^ y DNA 
id o T m ft k m M 7 u ;u <D £ if > ^=|/t ^ 9 PtLtz (HSI #158) «, 

i/tttgfittti^-r Dil^ti ©Mfi&oSciE:;: ^ '? 4 s ft fc27E©^ ^ 9 * ;z 
■o^TV^f >mm (££0*58) ZftitZ; *©*SJS7ECi>HTfi;<*e«lfttS 

/Hlsif^L, X?I 7 u ;KZ>«*igg $ ft rz C i ^ b , C ft £<D<l{*!sfc#i£0i 
K il * II & t h 6 t % A i ft re o £ ^ x IK! if IZ Z5 i j Z> -? O 7-. tfi k is £ «fc 

^^^^^©SS^ti/cJI^II-i-^i^^^ftrcltf (g|*4. 6, 14, 22. 24, 
25, 26) iztsi^Tiium ©Sg^ § < «'J? L ( M?? L T ^ 6 * H Is g II * c 
ift§> . ftoO A s!©;Ig^*g < is L-TO*; Z ft bOiliUn 
= T-Kffi^S ft/ct/t& /c §g 7 -y ? 7 9 h - 9 CYong-Ru i Zou~, EM 

BO J. 12. 811 -820 (1993)) t-&LTU5 : . 

t to *> s ft (* /ell ffl Is] ffi ft {*ESIBI!at*HD43 «£ l 0 , /c ig y 7 ^ 7 -9 h "7 0 
x^^^SliZt S C c *<T 5 /Co 

(HJ6^j81) t h 22#^fef*±(3 t h -f p y 7ie5i!^r¥AT 4 a6© ^ - ^rf -i 

t h A itfei 1 (lilTIgA ififc^ilEI") A^ffffif 3 22# & e f$± iz ffi 

«c «t *9 t h 7- d y 7K?i|£#a L . x ir)tft (J. E. 1 1 zhak i h , Na t u 
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re Genet.. 2. 283-287. S992) fKctli!^/:, it, lg/ itta^tf) 

M f£ ( f □ / T ) f? (x f S L I FA & -t- g !C h h -r p / 7 l£ ?"J if A T 5 A: 
co * - f -r «. > 7 7 r - ~ L . 

t r t o y 7 IS^'J (i . J. J. Harrington^ (Nature Genet. . 15. 345-355. i 
997) PCRic J: ^fi!cLr; 0 PCRg £ 7 # c - 7, y ;um SI* 

J; *) flf K L x DNA blunting Kit Ct;!ji) *■ ffl o T ¥ v# It L rc c C <D¥fi<tPCR 
g&fcpBluescript SK 1 1 ( - ) ( M ) O Eco RV8B& 7 -f y - •> 5 > (DNA Li 
gat ion Kit. Sfiit) JCfc^lfAl/: ( pBS-TEL) C © 7* 7 7, • KpBS-TEL© 
y-^x>^$-n^/;il, Hin dill - (TTAGGG)n - Eco R! <D ~n |S] Tff A $ 'ft 

t@ [§] «8 * & £ ic S ^ 5 t h 22#&feft±©LiF'jt£ : r $i#£JilT® £ 0 
i;U, PCRTif L . 77 a £ KpBS-TELi: ? □ - - > 0' I rc c PCRC^^rc 
77 'f " - O •> - ^ > a li£iTO J; ^ I), 

y 7 S ■? - ; 5" -TCGAACTACTAGGAG AAGTG AACTTGAGG AGGC - 3' (E?'J§-f 65) 
7>ft>A77^ - ;5' - TCGAACTAGTG ATTCAGTG ATG CTGTGCAGG - 3' (i£?iJS#66) 

PCR£ft76©*lJ5£tis 10 X LA PCR buffer !; (Mg 2 ' f ree) (^ilji)o #.1 . 
25mM MgCh 5^1. dNTPm 1 x t u r e (2. 5mM each) C^Sii) 8 u 1 . -fe > * 7* 7 -f 
•7-lOpmoi, 7>^-tr>^7"7^- - lOpmoi, r > 7 U - h DNA (HFLi, t h 193 ft 
mm.&mmf / iO lOOng. LA Taq (5u/// 1) (3S&) 0.5 I S£llRS7k 
£ S L T ± & 50 i/ 1 iz L rc t S it ft © 13 35! T *K ± T a ^ t- £> 85'C !i -y h 
L Xh & -9- - -7 H-t ■< 9 7 - (PCR system 9600. - 4- > jwU-* - ) © 9 i )\> iz 
5S5fs-7^.7 h. Lrc> 94 e CT'l£flO*fcBU 98°C. lOfcK 65°C. 5t>©^ 
? 350*7 o ?c e . PCRl^^r 7 77"o - x y ;Ht5\W»UC «fc 0 ?ffg> L * Spe IT 
ttJUfrl ( ^7 ^ i gf${2fl <; ??S) * pBS-TELcD Spe 1 W&KffALfce 
LlFilfci 1 15}^ t r f- D y 7 i£5'J (TTAGGG) nil 51 LTi£#|S]fCt¥A$ftTO 
S &©£iMIPv I (M. Giovannini h, Cytogenet Cell Genet 64. 240-244. 19 
93) [ pBS-TEL/L IF] c 

tXiz^ h c - - o v -< •> >iif±jtei L ^#t;-7"7 x ; KpGKPuro (S. Watanabe 
Biochem. Biophys. Res. Comm.. 213. 130-137. 1995) £Eco RIT^K^, 
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¥ff it I * Not i 'J > 77 — £- if A I tz 0 Not I tfJ $t «£ *) t: - n -7 f > > ffl t£ 
iSfc^Srtf) *9 ttS L . pBS-TEL/LIFONot I §15 {& K if A L iz c . c ^ - o v > > S 
tefife + WlE^flrtUIFiSfc^ ©Mi |5] I: ©£iif^ L /: ( pBS-TEL/ LIFPu 
ick c COT^Ai Kti^JISDKo^-ffl OTit"H L x Q I AG EN 7^ 7 ^ (7r 

-j •> } i;J;*)fSSL> h 7 > ^ 7 x y v = > ffl ^ r; ( & f£ ) ., 

(HS£(?|J82) t h 22M&&© MJ DT40*fflga^©*A 

G4 1 8m# it ^ T - + >7'?nr; t h 22Sf & fe & W t £ ^ 9 7. A9I3 §2 ( S 
« Nature Genet. 16. 1 32- 143, 1997, i^TA9/;22neo<h let" ) ©Mtt,. 
10X9 ->ss illfll ?f (J^TFBScISt) £ 041 8 ( 800 /.<g/ml) % ifclm I tz ? * y 
3 3cg -f - -y'Jli%m (jaTDMEMcIEf ) '*T'n-o 7C C b 'J DT40lffl82©i£#UU 10 
S FBS, 1 %- V MJ jfQ if > 1 0" 1 M 2- / )v ri 7 h =- 9 J - )l £ m SD L tz DMEM* T n 

i 7 □tJUSJilTOi^i: Ltilr: (1$ m li . if 7K £ , *ffl BSI ^ ^ > K 7" 9 * 
^±ft. P127-) o A9/s22neolffljga^- 12#025cm 2 £<DS 7 7 7- a (0-7.9-, 
3025 ) ic T x *E Hsl *<90?JtS *Q f§ g t c £ s L re o ^ )l * I K (0.07. g/mU 
f-V □ ;u •>• > , .TDjta^) £ i^. JD L in *t£ ( DMEM 7 20SFBS ) Ic^iU £ b ic 
2. 5-3B m^^t L . i ^ □ -tr^^^gxe^^c ^ i4>37 c C T' 

L rc tJ- r 77 7 ■> > B (10 a g/'tnl. •> 7' v ) yg tf£ £ jg <i>£! ~ 7 7 =? m iz I . 
34 C C . 8000 rpm, 1 B# Pel © it rfj-:?:, i 9 o -iz ;b DMEMCC L ? 4 h 9 
- ^biis iz J: 0 L rc 0 mSI^. lSOOrpmT 1 0^f|gi>L, DMEM5ml l^Si L 
rco 2 x 10 7 -1<75DT40£ lOOOrpm. 5 ^r^ji-U L . DMEMT 2 tEltftyf L . DME.MSm 1 
i:gSL/:, Sit, £ ^ o-b;U^-1500rpmT ] 0^P B ^ig*DL, ±it^^^T{-. 
9i<DVT40&mmbrn\&$$frlznm I 7z c . 1300rpm. 5^P B 1©iS'D%. ±i^liU 
PHA-P (100 *z g/ml . ^7=») 2nHc!SiB L . 37°C. 5X002^ > ^ < 9 - * 

L fCo lTOOrpin. 7^Ka<L«L, Ji;l£F&£l, T-ffli^it^ ^ -y f > 7' 
TliCL/:, PEG 1500 ( t' 'J x f 1/ > 9' 'J r- — ;U N K — 'J >/?' — ) lm I |^ t&MC 
flD^.. L ^ 1. 5-2^Pb1^JI L /Co MII^. DMEMlml^ft 1 Tjll^ljlflD 
e «i lwDMEM3ml*^ 2 ftti\frUTlEA. . e t> ^ DMEM?: JE L T ± ft 1 1 in I IC L , 
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tl^Lrcc, ISc] 0 g fill lit ■ Lfzm. 1 300 r pin. 5 5t PbJ ii <i> L . irS^iiLT 
± |g i% ?S m 10m I {z » il, @gl 00mm -r > •> a 4>?24i*IB!Jfc* L rc „• 24 e# Pel & , 
G418 (lmg/ml) «■ M L rc-igJIfi c: L , 24" b - h (ttfcK- ? - -f h ) 3 
ft<C;&?± L » ft 2 iiPelil^^S^fT^. G418Wt4 ? d- > £ iji gf L /c, 

( 1 ) PCRft? trr • • 

iMiR£-§©*£M* & 3 0 !I©G41Sftf* 7 d - > t5m# £>ftfc 0 ; n £ © ? o - > 
ft^Puregene DNA isolation Kit (Gentra Systemti) tSPiy / A DNA-5- ffi 
tii L , :n^SIIi:Ltt UgA i£t!ISS377 -f " - £ ffl o PCR- a 9 C 
ii:ioT« i g / is te ^ a A/ /ci h h 22§ ^E»'JWT5 ? d - >^iS L/: c 
ffl^r:t h lg A : M teT tt^ft^ 7 -f ^ - li WTO «t -5 T*4> & «, 
5* - GAGAGTTGCAG AAGGGGTG ACT-3" (1E^JS^67) 
5 * - G G A G A C C A C C A A A C C C T C C A A A - 3 " (IE?iJS-f68) 

PCRSffi:?Bt ©*SJ5£<3.. 10 X Ex Taq buffer is.Mxt) b u\, dNTPm i x t u r e (2. 5 
mM each) (Si! it) 8 a 1 . & 7 7 i' ^ - lOpmo I . ^'/ADNAlOOng. Ex Taq (5u/ 
u 1 ) (miSit.) 0.5 H T, i^l^^7K^S LT±fi50 ^ICLfcc £Jfc® 
©iiSIti ±T*±T'fri.^ ^ # 85"C tc H? 7 r LToH-?At^?7 - (PCR 
system 9600. >^;U^-) ©? * ;U:g£;f - - 7%* -v h L fz c 94 C CT 

l£J0&&x 98'C. 56 C C, 30ft^ 72'C. 30^ © >f ? ;U £351] ft o ^ c C 

©SI, b Mg A ite + ^W t -5 ? d - >ti<2MWime tiiz z :02?D-/i; 
JILT, c h 22§&E{$ JiCD^Mv - 75 - (D22S315. D22S280, D22S283. D22S2 
74n Polymorphic STS Primer Pair, B10S}±, J> E. Co 1 1 i ns Z> , Nature 377 sup 
P 1 : 367. 1995) ©#££PCRC «fc r> L rz (H46) „ PCR©£{4ttt h I g A 

itfc^ ©t£tB©£# i Is] LT-* Olj^-^-^ttten/:;i-c> X (i $ dJ 
Sftttfro rcC i £^to £PI tt^lilftMKgo < g7-^j -©22#&fe<*± 
T©G> Ir^tc CCili^i, C ©2? p - y\i t h 22§&fe{* 
^o{j(Dc^^^?: c iO©^o->i:o^T!^ b h I g A it £ ^ l;M& £ £ ft 
« ±12 ©22# v - -Oio^A<«ltlJ $ tlfce 

( 2 ) FlSHPfft 

±1£27 d - >cp©52-18(C*f LT, HlgKfc h 22S aMa^x-i' ©«fc 
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-tr-->s>x tiitiiK £'©S*8lfP(igJ£ £ (Nature Genet. 16. 133-143, 1997 
) (ciSi.^ 7 s d — 7'' (i t .h COT - 1 DNA • ( d - ? ■ >lifg) ^fflo;; c 20^ «i 30 
£>#Si&£tS£ L fcgl, PCROltH© i'fc 0 s t h 22SSfefe(*<D{J(3.'^g*<i4 
al lT#3E I T o £ " £ 73 s ' fit IS T § f; (1350) c #fe<-& £ otl^O^'t h 22 
# ^ T S> £ c 

' £l±©ls?#T?e^ J: t) . h 'J DT40fflgatt52-]8 ( JilTDT40/S22neoc ) (it 
h 22§&fe{*© * £ PJSr I 

(Hffi^J83) H 'J DT40fflga*TO t h 22S&fet*©ft£8*)STKMt 

(H«J82> T'#*DT40/SI22neolc*} U, (HMJ81) TttSI I 7*5 * > 
KpBS-TEL/LlFPuro^r h 7 > 7 7 ; ? •> = > I x t h 22g & L I Fiffci 1 £E 

DT40/;22neo*fflJ&©i£gi5x G418 (lmg/ml) rilSDLf: (H JSP] 82) £ |e] U £ 
tttno;: c 10 7 ^©*IBfla£ftPBST-llE]i$t& L , 0. 5m 1 © PBS:c L x ?Jc± 
icSi>rc c ceo R 1 T'iB-iK-it I pBS-TEL/L i FFuro 25-30 g£*ffll& ic SD^ , c'< 
■y h T Zi £ L x x b ^ h D # U - •> 5 > ffl © 4- ^ ^ -y h ( J * 7 y K ) L , 

tK ^ T 1 05i" fi\ 111 L /: c .-^a^-v h >l/ - ( '< ^ * 7 •;' K ) C * 7 h 

Lx 550V. 25^F O^fttlE EP J)D L < : t * * r* 10# falff i U . (15 IE) * 

^/i'Tocrrigft 7 7 * 3 izfflm^W- 1 , 24B#RPjlg» L r: e 24a#Pfl*x G418 
( 1 rag/m 1 ) £ t c r. - d -7 4 : s >(0. 3 a g/m 1 . •> 7* ) £ gs SO I ii t% M iz £ & I > 
96/\i§S 7= u - h 5-8fe(i 5ta L x fa2i§ PbI © ii g £ fr u x 

( 1 ) PCRJStfr 

a«ig#ojs*x ^80<i©w& bti/c c c n £ ©m^ «i mi IE t 

W\m^ *f J ADNA^ffttfc L x PCR^rn^x t h x a y 7 t< L I Fit & K $ 
A$ftfc*§|5]ffi*&;i(*£[5]£Lfco T^-T-?-©-^^? 9 -izii£ttlte 
O L I Fit fc i 1 i|S * (w tx It L x ^-^O^y^v-liKM-^ltnU'i 
- d -7 •> ^teite^tc&lt I tz (E47), 7° 5 -7 - ©l^ij (i KXT<D «t 7 
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Pure, i; 5' - GAGCTGCAACAAC TCTTCCTC.ACG - 3' (1B5"IS^69) 
LIFi: 5' - ATGACTCTAAGGCAGGAACATCTCTACC-3' (&?ijg^70) 

PCR £ Cw£ © ffi i-3 . 10 X LA PGR buffer 11 (Hg-»- free) (iilst) 5 x< 1. 

25mM MgCiv 5 u i ■ dNTPm i x i u re < 2. 5mM each) (sill it) 8 jl,g77-f7- 
iOpmoi. f- > 7° b - b ON A lOOng, LA Taq (5u///l) (Sffiit) 0.5 </ i T. mm 
W. W 7k £ S. I T £ * 50 « 1 iz L rc e £ Jtw£ © li] S ii ± T tK ± T rf i * . ^ to 85°C Jc 
■i? -y r LTiot-7^t^7 - (PCR system 9600. /<-i>ijl/7-) ®0 
iiU^f-f — 7^t 7 h L/c, 94;CTl£&rjs*&. 98°C, 10£K 65'C, 10£ 
©-t •< ? ;U£35lE!fT o rc c . g^Ofg^fU^K.fti: «pt©^, H147{c^L rc ^ 

6. 3kb© PCRM $1 *<fc Hi $ n £ (3 -f T & £ c PCR©?S^, 8^d->i:sot 
C © 6. 3kb© •' < > K ri< ft Hi 5 ft rc ( ffi ffl $g h- & 2? ; t-j 1 0?O c C © PCRM £ 
Sal IT^iftL/cSI^ *) ©£J»r'* ? - £ ru *§|5l3a*ft*.#T'«> 

5 C c ^ 51 1.3 i~ tiizc 

tfric. :n^8? n- >i;i;^T, HH^ii 19 © Bfr >t ft a< s£ § T ^ 5, 
t^&ft"J:0iifct ( I g A . LIF. ME, 1L2RB. CYP2D6. DIAL ECGF1. ARSA. J. E. 

Collinses Nature 377 supp 1 : 367. 1995) Stf^iv-n - (D22S315. D22S2 
75. D22S280. D22S28I . D22S27T. D22S278. D22S283. D22S272. D22S282. D22S2 
74. J. E. Co I 1 ins h - Nature 377 supp 1 : 367. 1995) © #2 ^ PCRT t£ Hi T 3 1 
i iU 1 1 til ^/: 5 . 

m ^rz 7 7 -7 -se?ij© — gBiijy t© «t ? t'« a , % o © -/^ -r v -ie^ij jzgfj 

LTlisJf i (Nature Genet. 16. 133-143. 1997) l->/c © £ |b] U T-£> « t 

LlF(cooT(3, ±.EHI£J: OlfSLtuKi tt £ a^T- & 5> r 

CYP2D6 

■c/a77^7- ; 5' -CTGCGTGTGTAATCGTGTCC-3' (iE5'JH^71) 
7>ft>^7^7-;5' -TCTGCTGTGAGTGAACCTGC-3' (£?ij£^72) 
ECGF1 

■t > X-f y 4 •? - ;5' -AGGAGGCACCTTGGATAAGC-3" (E?'IS^73) 
7>ft>X7 , H7-;3' -TCACTCTGACCCACGATACAGC-3' (IE?«JS^74)' 
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?Q.Rfcfc®<D$&l&li^ 10 X Ex Taq buffer i's.MM) 5 u I. dNTPmix t ure (2. 5 
mM each) (ItiSii) 8 u 1 . £ 7 7 -< v - 1 Opmo i . f / A DNAlOOng. Ex Taq (5u/ 
u l) ( = iiii) 0.5 y I 7> iiilS'HS L T^lSOy Hi I re, SM© 

la ± T tK±T- 'rr ^ x *85°C i:*7 r LT©i»7-7^t < ? 7 - ( PCR sy- 
stem 9600. / < - 4- > - ;u v - ) (?) r /xiH:5)f.fs-7'|--e7 t- L/:. 94 C C T* 1 
£J)0!ftSU 98"C, 56'C ( CYP2D6iECGFl!i65 c C) . 30$ . 72 e C. 30$ 6 • 

+r •< ? ;U £ 35e] (7 o r; 0 *e M £ 11^48 (i L rc c 0> * © S IE (s fi IE t Is] L' T £> h 0 
C Ogl^ «©B^ «fc -5 {I, ?n->67. 68, 328. 343i:oot, t h -r a / 7 

i£?'J#ff A £ fit ^ hl\fm&=t-m& Oray T fPJ! © it £ i 1 S U ~? - * - 

Hi $ tl T l * u C t ti< # ^ £> c < i b C ©4^ n - >i:K Ltljs t SB i§ 

'O © x n y 7 §£ d i £ Kt ft ^ ^ e T l ^ i> C t t< % A. £ tl & 0 
( 2 ) FISHH?#t 

^5«izc h 22S 5fe & d< Sfr >t- -ft L X l ^ S ^ S ^ F I SH «fc 0- <S W L 7c c. Hl£^ 
(i luIE c 15] ^ 7 S> . 7 d - 7- la fc h C0T1 DNA ( n i >^IS) i 7 - a £ 
KpGKPuro (FITCSM) £ffi'^rc c . COTl&feii £ '0 . liS'ilCt b22#&fe 
ftoDT40/;22neoc it 15 L T ®r It it I T 1 > * # tI :£ 6*J £ij$T X § £c £ ?c , 
A 5 n/cLIFjifei 1 MTSfin it L T ^ ft (i\ Puro7 D - 7" 

o 5 g^O — SB$rEI49ic^ L/Cc iTO?p->;:j5UT, 20rf^ £ 30© #§i& £ 
11 3£S L r~ *§ m x 51 < ^ £ 1 i ii ffl ffl ^ 1$ <* 8 ? c - > © £ T iz o 7 . Pur 
o7D-7H®^'tA (S&fe) £7- □ / 7 -iiicfto t f*22S&fet*©'h 
Sir J* ^ll^jnr;, ±iE©PCRj$.*.iT©Teit> IfiKMt^t? £ T ^ ^ t It 

|jnUn-> ( 64. 21 2. 222. 305) iz I T Is » SJa'^SOk h22#^fe 

£ ft o ?.ffl t < ± m ga © **j 1 0 xfi. ;i s t x i> 1 z 0 

^^©^^IS^iO^ h UDT40/822 neoffl^!cfe^T> LIFjtte^^i-b ^ 
D->(Cfc-L^T C >7J ^ 1 00% > s ^©IfA^fiTt h 22t^fef*©/hfrfrft^^ 6 



1 6 0 



WO 00/10383 - PCT/JP99/04518 

( n % m 84) t h i4§&&f*£B#©r)t&t>' t r 22t&fe<*s&#©TK-£ m<m thft 

rc 4- 7 T 7 X t^(D%± t ruittl^'W 7' 'J K — "7 CD BE (# 
( i ) vtTNF- a c h lgMffil*CDBXf# 

. (HSI0j67-(3')) Tff ^' ^n/:i/77^ CLH13-T (TT2FES 7 o - >LH13S 
^ >' 7 Ip50?b) t" h TNF- a !z i £ &g riri'^f"' U K - ■? £ \% 

m Lr; c . PBSlc/Sfl? L f: t r Tumor Necrosis Factor- a ( TNF- a, PEPRO TECH 

EC LTD.. 300-01 A) t 7 > "s '< > F (MPL-TDM Emulsion, RIB] lmmunochem Re 
seach Inc.. R-700) t «■ zl£ L T 0. 025mg/ml CD TNF- a ^Hlfg L . ^CDO. 
2ml «-.§|Jg fc &g L rc c T0B lit] i:fe/:oTl«5^ 'd 2M Pel PeIH T feg L . JH* 
fefi©2«IB)&K PBSiz .Sp L /c0. 025rag/ml cd TNF- a £0. 2ral&g L fc e Jt**fe 
g 0 3 B d . ^y^^^A^iOK^lXOdJL. ( H 5£ 24 ) d ft ^ PEG iz T 

mmn»£ i . ^ < 7" >; K--?£fiEg! i/c 0 is £ & co f& ^ . turn isaa< 2535 «/■ 

id 9. lmg/mlCDG418. 2?b ^^^Mif . HCF (x7 • 7 7 7 > > 5 % £ 
i&flO L fci&Jtl! (Hjfelife^x - x • ? □ - > 7 n - ^ > 7 y x - - A CM-B) left iff 
L . Swel lie 100 If o96a7 b - h li§« I rc 0 i§#14B 1 :c ii&)iQ% ■ 
Owelli:^ nx-#£ Itz, i%m±m£ (HJe^J14) C & ^ EL I SA& iz «t - T fs? 
flr L . t hViWrnt'-'i 7 'J K - v CD ? 'J - - > 7 & a -= tz 6 TNF - a i% & 
M?£ (•>?'-. C-304I) TO. bu g/mlCi^lff L 967\7 U - h (NUNC. 442404) 
^50^ lfo^if L =■ - t 4 y 7 I tz c ~'>ml&vL b h 7 a 7" U > A ij 
Ct (Vector. BA-3070) >ABC4--y h (Vector. PK4000) £fflOTTMBZ ( D.AK0. 

S1599) lZ±>9®&lfz, m&mm<D&2fe&L±<DWLltg*: g !Z L T*iJS I fz 0 
Piti 7 -^CDiffl^^ 967\7 b - h izfe L . IMDMic lmg/mlCDG418i 10%FBSi ^^.DD 
L /ciSflfi^ffl^Ti^S Lrc, i$S±i* £ ELI-SAT !j?«t L /c 0 TNF-a€:^K«Si 
ffi T 0. 5 u g/'m 1 K L 967\ 7 U - h iz 50 u 1 T ' o % : (± L =1 - t -i > I iz c ^ 
Or 4- •> -trfiSSSain ,fc h feg 7 'J > (Biosorce. AH 1 0604 ) ^ffi 

1 > T TMBZ <c «t O tii tt I rz s Pf tt 51 R?. CD -ft 2 lil ± CD Pfi g § £ !C L T P\ m L . 
Pit* 7 * vl/CD -9 ^,^&cD5*v>2(icD.7 Ji;KD$ffl^^ (Hffi^j66) i |5] «Uc PS I? ft 
^/iT'^D--y/L. TNF- a (C $£ ^ L c Mg^thlgAS-ftofg^t h ia ^ 
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£ M f h /s f 7' 'J K - v £ i# iz i 
( 2 ) IaTNF- a t h lgM£t&©im 

(HM67-(3)) T-ft^ J £ n/;+ y 7 ? 7 XCLH13-13 ( TT2FES 7 d - >LH13S 
*x 4-/7 JP50X) i:51U> c' b TNF- a tc J: * fegfefrU'W 7" 'J r--£ft 
glitz, PBSJC/gd? L r: t b Tumor Necrosis Factor- a ( TNF- a , PEPRO TECH 
EC LTD. s 300-01 A) i7>^<> b (MPL4TDM Emulsion. RIB! immunochem Re 
seach inc.) t L TO. 025mg/ml© TNF- a £ US L , ^ © 0. 2m I £ l]g 

l£iz5®iz£>tz o T^iifeg Lrc 50 § © %>5© 2il !c TNF- a jgft^feS 
L T 7 - x h L re c c h \z 7 - * b © 2j1 ic PBS j§ jjg L iz 0. 025mg/m I © TN 
F-a^fefiLr: 5 S iS I& Ifllr* * © mTNF- a t blg7iiJt£ (HiS£^]4) C 
G6 1 * EL I SAfc T & tti L rc e 1.3 0 iz tjk f =b ? iz TNF- a d ft f h t b 1 g 7 ft I* fffi # 
±#Lfc c il^fe503B«i:, 4- y 7 ^ 7 z ^ o v l!E£I2 O £ L , (3SSS0J2 
4) C:$^PEGlcTMi2£ L ^ ^ 7" 'J F-7^ftSL/:» l££&©*fflJ®^ 
C>*ffl8S&/3<2573 {i/ml i ft 6 J: 9 , lmg/jnlOG418s 2 % * illfil if . HCF(xT 
• 7'y O >) 5 %£^flD L izigite (Hjfc&lg, -X • 7 a - > 7 □ - - > 7' / -f' 
i-ACM-B) ic^^Lv Swell!w50<u If -3967<7 I U- LigS LfCe 

14B ilw(i^60%©welllC3 d^-^^L't'Cc ig#±«^ (H^J14) KftnEL 
ISAfeKJ: ^ T t hJJtf*g£'N'f 7*.'J K - © 7. 7 ij - jl > 7 : £ ft ~ fz 0 TNF- 
a £0JK&9iiKT(). 5*/ g/mlliftff? L 967x7 u - b iZzOu Ifo^S L;-f-( 
> 7" L c . ^ Jl 7t * •> - -if ISSSft b- b Eg 7' ' o 7' "J > 7 85 *7i f* ( •> 7" v > A-01 
70) ^-ffiUTTMBZfwJ: 9 it L/c s P=t**j B.1 © ft 2 {£ ^ ± © D£ ft g £ @ g ti I T 
*iJS'L/:o flte 7 x;b©|ffl|££967\7° U - b ic^ U IMDMIC lOXFBSi lmg/ml© G 
il8t^ : ^mi7zi%m^m^ri%mL7z c i%m±m^El\SM:-m^Lrz, TNF - 
a £&Kgaj$T0. 5// g/ml (c tfriR L 967\ 7 1 U — F (C100// If o^iS L^-f 
-f >?'lt~,. ^ ^ ^ + •> y- -trfflt ISja t h /a 7' 'J > A (Southern B 

iotechnology Associates Inc., 2070-05) ^ffl OTTMBZJC «fc 0 ^ til L /c 0 Ktt 
*tjS©^2teJa±©i»5feS^i3cJcLT*i|SLx 2|£Dn/bTt H g 7 c 1 g A 

:©SIJ;«9 t F 14#&fef*SB#l£!i£-£L> : t h 22*S&fei*Si$53-IBT>t «■ IS ft* -5 I*! 
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/:+/770Ai; fel'.TTNF- a ft E L T * ft^^^BT c h ig r ©fttfcil 

±#a<*§ j&< if IS e n rc o ?/::tl^T / 7 v ^TNF- a ! .z ft s fl*) 

f ± % ^ ii H/l & i g M £ ^ is. 1 ? G r z ~ §E T 4 y N < 7" U K — -7 2M# ^ tl -5 Z £ t>< if 

( 3 ) lill ft .01 i- /if 5 c r ! gMft # ffi (I 

(f£ffi{?"J67-(3) ) T'ftSi o titz y 7 v 9 x CLH13-10 ( TT2FES 7 a - >LH13& 
-ip60?o) 33 «fctfCLH13-]8 ( TT2FES ^ a - >LH13£3K 4- y 7 35 30S) 
(c jttL'v > U 7f •> K -o rc c . 7 •>' - >< > h ( MPLrTDM Emu I s i 

on, R I B 1 Immunochem Res each inc.. R -700) ~ 2ml O 9 □ o twU L. ■ y 9 J - 
il (2:1 ) it ;i I? L f: c . ^ O t ti -t-' f 1 1 m i *■ > l ■! 0 ? o o nwl, i» ♦ S 9 s - Jl 
(2:1) i- L r: img©GM2 C •> t , G8397) & S-i filing O AS I ALO-GMi 
( IS0SEP AB> 65/12) £8£ L fc s 7- x 12 7 7 * = k# U a * U 

- x/n*.-? U - ^ :c T*£jft $ irrc 0 PBS£ * n tl 1 m i & Jo L rc 'tg Vortex i * - 
i»T« I < m& I , BmrnZmWl I rc t GM2£ ASIALO-GMI t 

Lor 00. 2n)l~SiI3(H!4 >' 7 v 9 * CLH13-18K iS/H.^i- , 7 
^ 9 7,CLH13-10;i iiST^-E-n^tl^S Lr: ; Sil&Ilnl. ELI SA^ (fljfePJl 
4 ) <D 75 : & iz. i5 -2 T n • n ft <$ fi O ± # £ 61 IS I r: t 77 > 'J 3- > K GM2 * S ^ 
!i ASIAL'O-GMl^i 9 J - Jl iM^I I T 6 # g . m 1 1 I , 50 u 1 T o EL i SAT 1 U - r 
K#i£ L fc s 28*pB B jk;I-T^S I . $£& £ trrc* # > U t •> S ^ i^x 

^ y - ;uo«^ £ 7 U - h izfcfiu L £ L fc r 2,%^imif 7 ;U 7* i > CBS A, t 
'Jx>* ;H£§) ^gs»D L rc PBS^ 200 ^ l/well^SD LIST 3 B# PbI 7 c y * > 
^'Lrc c . ^^m4. 0 6^^^IID/f (FBS) £?5?.JJ0 L rcPBST, 1 00{& iz L r; ^ 

y 7 v 7 xnnii^50w 1 /we i \mtu lax t — Bjt&ii L rc 0 zfc#'&o. isbsa^ad© 

PBST-SIR L •> y --tf'^!Sft b rlg.Mfti* ( Biosorce. AHI0604) 

^50^ 1 / we 1 l&Sn L3Bf rellST-ai L rc c TMB^r ^^D L 15^Si5c it /c 5 ^ , IN 
©SffiKS-ffcto I TEJ5€-ff ±$ -ere, 450nm!cfc(^ SP^Ttg^SilS L. ^BB.i |_ 
f:^ i<D ufi ^ g ^ M L' Tft(*fl^±#5-^fe/c c . ^ y 7 -7 9 XCLH13-18U1/S4 3 
t73ft7 > 7 □ CM 1 t h \gu ^^^^H 5 1 !L 4-^70 Z CLH 1 3- 1 Ofln m * W ft 

16 3 
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GM2 t r i g .y H £ H 5 2 iz x ft % ft if 1 , M «c if f «k -5 , # > 7" 'J * •> K 
^ISf KilU-^T, ia. d ic ft £ fi*J b M g w tfift fi © ±H^5Ii2 $ n o 

f ^ , * £ © t h 1a. ft £ g 4- y 7 -7 ^ a (c i ^ t m m m iz. *t ? % feg ic 

Ir 51 IS e tl /c o 

y^O xs^yl^S OltiU (HJSf'i24) (At i 11 PEG T fffl 14 n L . '^7 
U K - -7 Zftm L rc c 

C <& «k 9 (c L T f# £ n 5 # ✓ 7' 'J * y KGM2& £ l> (3AS1 AL0-GM1 K 3 b h ta 

ft is H l v© Si ■£ y 7 y - u £' © # > © m iz w ^ i % <s> n s e 

(H5S0J85) li'it h £ lTI4t 5> ^ ? 7. £&t©£l£K «fc Sf^SS 

( B ) 

ott's-r o. k BXmn-^ t iz (s ^ -r d jT h hl&cb h i fit <@ ft £ . (Hi£0>J 
73) !i 5 n n m T ft Jj£ 5 ft r: fW23Blr , M fjt ^ m * 5 ^ (3 ^ -r o , 
/c §ji ^ il -r-_ ^ £ rc ii ^ -r d j T' £ -t> ti -£> i M3 at 1 ft © fej © 5c @c n r> iz c C © 
^cR'.z^'o. SC20SrK-£«ft L , W23Brfr^«i%L. lil^iItooTt^T'c 
'9 . . k IM CK im l- o u T * * T' * o c i ^ 4 oO^ft^irct^^Xlft ( ? 7 Jl 
Tc/KO) <# i tt S c t i)< m ^ e tl * , 

tt\ ±f£©£gEfc e £ OSI^ L r:it]89E©-7 9 Xicoi^T, JilT®4fll (A 

^ n -o rc o c ft h © ji ft iz 56 i ^ ^ T (i X L T i ^ -t> v ^ ^ fi || © ft ^ <o iz m A L iz 
t Hio||!: t t- 5 T!:J;'9 B 'J >^iT^^*t5o tiz. tin * © St ft ^ 
IS * SB # -b h Mil ^ 1 1" t % ^ ^> tl 5 0 

(A)SC20BrK-K^«rtO^*i>. gfiftd: <9lg]gi L DNAtc o o T 68- (4 

))if5j^^^^TPCRft?^^<To /Co f£ffl Lr;77 < ■7-liSC20WiM-^Sfl<)^ 
D14S543T'*5o 
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( B ) l*jSt£*^^tf cottS^r^rt-T o tz to. Cf£iil(FiJ49> c |h]«{z -th -t?-' >f)S|/r 

(C) W23ISfi)T-ISft&rr0fc£, Sift OSSS Lr;DNA!co^T(^.5£(?iJl)i 
iHia^&TPCR^'n -s ;; c gffl L/;^^ ^ - (i W23Sr #gft D2S1331 
( Tomi zuka h . Na ture Genet ics. 1997. 12) T£& c 

C n £ <D®ftiz X <5 1S9E*20E# > > /iHc/K0H*T«o <t $ tifz c 
•> > ?'A>Tc/K0fIftHK83 (5y ft <3 50 1 © fin % £ SIX L . IliKi® 

f:#2ul©0. 5M EDTA (pH. 8.0) ^SdA/Cc C ©Mir > 7°;b£jl-i>ffl r * 
- fizfe L rc'&, 400 y I © M 7.k £ So >' 30& X &K$ (CIOS^JEM (FC 

S)££ C2x »S®PBS£fi0*.. SEROMATI C-2 (KA22O0. ?*'?}±^) i:tl 
6Lr; ; , jS£'K±S £fift e ^ b 1" K 91 ■» L Staining Medium 

(SM: lmM EDTA. o% FCS. '0. OSS Ti>4lt h U ?A££i-PBS) £J}0;lTMgis 
'L^a-rcc ±ft £IS0liSorc&<cHcl0x< lUSOSMJCitJSSrSiB L. lul 
©Fc-biock ( PharMingen. 01241A. ant i-mouse CD32/CD16) fcflD*. T H^fiJJ*± 
T'UfiLrce 16#ffiilifl&\ $ * KPESSfft $ nrcanti-mouse CD45R/B220 ( Phar 
Mingen. 01125A) S C/F ITCffifB $ ft /: an i i - human 1 gMCPha rmi ngen. 08074D) 
Ui^oDD^, $ S> 1 e# r B E j If 1 L iz c Vk fe £ n rc *ffl 83 £ c © & x SMiz «k 0 bH 
l£©i 9 !c2d]ift# L> Ji&fiK 200jc/ KDSMtcffiffi L T*Mlf&fflUIS&&1f 
> 7 ;!/ c L 7: c 7D-tny h U - !c cfc -fe js?tfT(iFACS- vantage (Bee ton Dicki 
nsonttS!) £ £ ffl I T a o ^ c ^©j£^l£ (1153) !:^f c v ^ * tai**ig^:tl 

( K0) 1(* ( m * A H/ A H) iz is I > T B220H ft f-ffi J£ T *o *> B 'j > / * Ejc j&< ?? £ 
-> > ?';Hc/K01ift (g)*AH/AH, SC20) ic O T it B220, t h 

m (®tphu) (offim&is&vB 1 ) >^ e ^©j.fflgsma©i?3E^oiip.$ n/cc taj 

•> > SOUTc/KOv O X8<lft, HK7 <18iS£) * HK38(13i§£) . HK45(13il 
, HK47 (13i§£) > HK50 (13il£) . HK61 (13*§£) , HK78 (17il^) „ HK 
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83(17$ £ ) cfcotsnni . mm* t b u mmm* t b r mmmzmmmu) t 

|5)^{cELlSAft iz «fc 0 fl'IS l fz 0 si/;, LtK*iiUJI^roT-*0, 
ft ft * ill K }f -3 ^ T >\ -f a £ ^ ^iilf^ST^ § ic H£»ln^st« 
lO J(i& ( is > //Hc/KOi Is] )|g © i 1 T' * 'O . 1 3 — 1 8 ill *T'®i>) J: 0 I 
rctfUiliio^T -7 7 * yjl^ <HffiP'J75) ic^L^^ST. -7 0 * 7 gi £ & T K 
^f^S!c «£ 0 fctb L 7Co vnA rliltl; (fSfeMH) (-f£oELISA£T/££ 
L o PBST'Sj W< L/:Ia-797 feg / n 7" U > 7 ( ■> 7' ~ . 14280) £96 

7f7 4 -7 a ? -f 9 - -J ' b - h :i 3 - t <r > 7" I > 4^StIfil?ft (FBS) £OT A fcPB 
STf&IR LrciflirilSf4^DD^s # ^ T < ;u * 4- ■> - -if *i m. tK ^ 7 * 7' a 7" 
U > r trt (Caltae> M30107) £ DU z. X 4 > 4- ^ ^ - h L c 7*U-K£i!fc 
?& L ^^^-4- v ^'--tfSKc L TTMBZ (fiS^- 7 7 ^ h x ML-1120T) ©tfsflD 
ic^ *) H^iBte^ 450nniO>!R7tgTl¥ffi L> *S §=! £ tl il g g£ *0 © r fiSfcftov 
r)xu;/o 7' U > IgG (Pharmingeiu 03171D) £.FBS£gsJJD L /cPBST&Pi 
fi*j ffirlR L/cbOiitlHi/I^O^Oxfeg n 7" U > if g £ * * iz e ^ © 

(1154) i:^f. iw § I g (c o OTSiJSIE O^i^li t ^ L ->>7";u 
Tc/K0<i#® fc r ju ISt/ttfrfiSSfcii^-r □ lit*© -7 7 ^ i^i^Sg 

^iilorco •> > 7'A-Tc/KOfitfc fc o o T h mil t [5]** iz -? 7 t; u f|k v 7 7. 7 
© « K £ ffl'l |TO'> > ;Hc/K0i@ {* IZ O T v 7 X w |g (3 tti £ 

3lf (ljug/ml^T) ^ v 7 * ? Sl«g0¥iiy(ltt t r r ggftg © 1/10HKT-& 
■o rc c fUfro, i> > 7 Jl Tc/KCHl (* © M if cb ic o T (3 x ^ © ^ (* ft ? * < t 

itjIE© > > y;l/Tc/K0v 7 a71*0 7 o4^{*©mif 7" > 7/U:o^t (M 
m&\2S) t 1h] ^ iz ii * t h 7 ^ 7 9 =j x ;S g £ EL 1 SAS tc «k <5 94 S L iz e r 
©Ie^^ (S55) K.TFto ^:T© •> > / ;UTc/K0ili* i^T4f!©h 7 7 '0 

=j * t< & m £ n o 

2{!{*© •> > /;l/Tc/'K0<i(*HK45 (5^ ^ ) . HK108 (3. 5* £ £) (zoo 
PBSiZO. 25mg/ml<0-Jie ^ L fz t hii7^7'; > ( HSA, A3 
782) 0. 5ml5-0. 5mlC0 T ^ > h (T i terMaxCo Id. Cytex corporation. C- 
1) tMa I Z (DO. lml^-STfeS LiZc feSOBg', 8BI, 15Bi©Cn^ 
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<D -? * x X l 0 & tin L . im iff * <D ft KSA - t b r as ft f* HE £ ( ^ ffl 2 1 ) c (5) ^ k 
EL ! SA£ i- «fc 0 i'l 5e L r; 6 HSATfefi I r: > > ;U Tc/KOv 7-x <Z>i^ fcg 
i& 15B 1 Unit K *> ^TftHSA- 1 h i & ft ft fi CD W S -* ± # * < 11^ e ft tz 0 tttr> 

•> > /-/Hc/KO-7 9 a iz & l>T li feg L /: t h E & 1 S K K *1t 6 ft Jll^g 
6*J ft ( c © *I □ t h r I'M t v 7 a k iM h h ^ (i -7 9 x A $M frv U £ ) 

( 2 ) y7';Hcv 0 *©8?t/T 
IS£ lfcitl89E©-7 9 x coi^T, £IT®4*1 (A) ~~ ( D) Cgffi?rfTiK 

(^"7";Hc) ©lit f fr-3'Co 

(A) SC20»r)t (S^PtO^^ §fi& «£ 9 US SI I tz DNAH o O T (^a£ffiJ68- 
(4)) £ |5j^^^feTFCRPifr^n ^> i££ Lr: 7 7 -f v - (iSC20»rfr1gSW 

D14S543T* o 5> = 

(B) W23Wr)t-{S}^«I^O/:fc. £®<* «fc 0 tJHIk' L fcDNAfc o (^55^68- 
(4))i mmU/j-mX^tmiftZn o rcc EE Lr:^7 4 v- (i\V23»r>T-^SW 

^ D2S1 331 (Tonnzuka i . Nature Genet i cs, 1997. fillE) T £> £ G 

(C) t h # fggJSHtSOfc fc> 3~6i@£®£®(* i 9 iSlfll L (HJS^J68-(4 

L /c^iS T-ELISAStfrSrfr -a /: = 
( D ) t b « H'£f 15 © . 3~ 6$ % © § il (* «£ ; 9 & mi L ( H ffi ffl 20) !c 
^ L re ^ ?£ T EL 1 SAP ft £ fr ^ ^ e 

C ft «fc <9 189E + 2OE^'4lI±T0^^TPifeT* «3 , ^'^;Hcl 

fttci?)<!:|i|S?ti/; c fibs, SC20lfr . W23BJt *T ^ ? x @ <* !c o T (h] 
E%Kf£ft£ft. ^o|5]Bf (C^t^IlT -5 C t *<StlS $ 'ft/:c 
( 3 ) ^7';UTc/K0v 9 XCDfgtfT 
20flli*©^ xODNAico^T (H^{?iJ49) S O' (HS6^J58) i [h]^ 

6fl§ft^ftf*HigKfI*^-3 * + ^T* 0 s ^'7"/UTc/K0va x i 

$ ft /Co 

2f!$<D ^7 ;UTc/K0v 0 XHKD 5 (9ii^) , HK190(6i§£) «fc 0 (^SS^l 
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85-id) t is] ft k 7j ■& v m si l tz * m m w m *s fi£ k o ^ t 7 □ - -r t y h - 

Ji <fc * A? #r £ (Hfifi#'l85-(1)) £ Is] ft (c a rc e ^OfiS, M 1 (* '(c i> T B220 
PHt^oh^ HH*T-* .5B 'J > /<$Sffll!SG)i??£j!><5iiS$ ft^. 

31<*©?'7';UTc/K0v 7 ZHK77 (ITilfc) , HKD 4 ( 6 jI S ) . HKD5 ( 6 ii 
%) «t 0 iSffll L . mil* b h // gg'fi b h 7 (fSJ!£0iJ14) £ RMftKEL 

ISA&JC *9 S'IS'L /: c * CD $ £ C O 31 & 0 b I'M tin if * it St © ¥*=J II * b . 

h r ^HDif *«£®¥fc|liti*tt**ft360mg/L 20 img/ 1 T- «b -o rc, b " h ju fiS » 
b h r 8&2l£*K (H54)ic^; L •> > ^OtOi ft la' Is] ^ 

Tfeo/Cc, C n i3Eftlzmz.. HK190 (4i!£) . HK192 (4i!£) 

i;outiif?t h k iilg^ (Hffi0'J2O) £ iHttiw, v 9 7 A fgftg ££IT k 
jFf^ffiT'ft'fcii Lrc, ^7 7A§JhSg^ (H5S0I14) KflS u EL ISA'S Tf&Lti L tz e 
PBSTftlR L fzfr^ 7 7x£5?'d 7- U > a §jt£a& ( Cal tag. M33600) *967t-5"f 

?DfO-^b-M:j-f ^ > / I , 4^ finite ft (FBS) £S0*. /cPBSTft 

m itzmmtzMzm*.. is^t^;^* •> -iffinssiav 9 ^^s/d 7" u > a 

Siffitt ( Caltag. M33607) £ W K T > 4- a. ^ - h L 7c e 7 s U - h L . 

4 -> f'll i L TTMBZ ({££'< - ? ? i' K ML-1120T) ©&flnii«fc«9 
Sfc£Stt£ 450nm©i!R3fcgT'8¥ai L fRSI $ ft tz ilggESD© A §I£}f o igG ( •> 
M6034) ^FBS^^SD L fcPBSTSPSWJC^^ Itz b®tlt& limit *© 
7^fe5^2 7' 'J > A II ;I g £ 3< * re c S'l aE ^ £ £ t i K S T § {§ {* ^ S ^ T 
ig^SIg (b r /c^IS + t'Ja i:Jif 5 c h vc DISg©B^^^ 

^<i6/Co ^!c5<@<*!coUT^©¥if]<l^^l±i L tz'&$k, 60XT*-arco 1" « ^ 
C tl i *"7;UTc/K0v 7 x mil* <c li s ^±4" b h ft&^i 1 ( t h ju 

SS/-«aa**tWit h r < ID 4 7" 'J -y Kffifctfi 1 ( t h « jg/? 7 7. 
A II * o U (i b r 7 §1 / v 7 * A 31 ) 0 ft S ^ ^ L T I > 5 C i K $ n /c 0 

^7*;UTc/K0v 7 XHKD5 (6il^) iUlSiL, <HS6W85-(I)) i is] ^ fiQ 
iS*h r it 7 7 X»g^ELlSA?£(w ct 0 aiJ3c L fc c *©i£||<;i> t h 7 li : 
141mg/U b r 7 2£l : 61mg/U t h 7 301 : 1 1 9mg/ 1 > b h 7 MM : 8. 3mg/ I 
T * <9 . 4fl ^ T CD b h 7 fiS It 7'^ -7 x ^< & fcB $ tl , 

2(ii*CD ^"7";Hc/K0^ 7 7HK77 ( 20il£) , HKD5(10il^) CouT, PBS 
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KO. 25mg/ml©S L tz f h Unfit T H 7 I > (HSA. A3782) 0. 

5m 1 0. 5m 1 © ~ > - ' ' > I" ( T i t erMaxGo i d, Cytex corporation. G-l) i ?M 
□ Lt-cdO. lml^rJ^T^SL/Cc fegOBg. 85g, ] 5 B i <0 Z ft £ (D -? 0 7 

x<o\%mi. mm tp<DtKns.\- t h 7 mtKitm^ cmmm2\) tmB^. ttzvi 

HSA- t b/cfigftM£ i IH ^ iz EL 1 SA& !w «fc <0 USA S L tz 0 ^-cofs 

H £ (056). (1157) ii^to HSATfeS L tz ?"7';Hc/K0v 9 
ftg^ 1 5 B g HQ M K o T ft HS A - t h 7 II ft ft fffi S ft HSA - t h « $1 ft {* 
ffi©WSA?±£2&<tl£S ti /Co *"7';Hc/K0-7 9 x ic fc^T it L 

t h S^ISSf Jw^t-f -oiJtJS^SW^^^: t h ft{* (Z (DmS t h r II £ * fig 
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( A ) *t 7 ' )l T c / KO v 7 7 ( A 1 ^HWlfl) )W fir 

V 7 ";l< Tc/KO v 7 7, 85- (3) ) !: KPT v 9^ A li 

tiT p & p. :ro/:Mitf;:7';^ A Ifi * > ^ 7 ffl \t m *k t L T 3£M I x 
£ <J . r<Dm&&± I g $5 m * <D 40X*I g X * o « £ U ?jj ^ ft ?«ckK«fl) 
licti&i: Sl^tovO / a M a ? t ^ S t£ It 1" & ^ i: * s M £ n 5 . 

IE S ~ 7 7. i: it « L X v 7 7, A m £ 50 ^ © III U^Sl^^llftv 
St o : t ii^^riT Po (Ju b, J. immunoL. 1 36:2684, 1986). 

:©7"5^ss©ae?8ffioes, i g a i mm&^z^^iBxizigmm^^ 

7? 3E "t -5 C t H @ X h © C £ A* ?o o 7i ( J u h , 15 IE )« H ^ * ^ g £ ft g 
pvn («TA 1 g £ ft t IE I" ) Ji m * i: o p X i£ mi ft * ± a Sj£ if fig CD 8 f J 
& ± £ £ <ft © A 1 II 'J !£ A 2. A 3 SH ) ** Is 4: ^ if ^ &, £ n 4' (j u t, , fij 
IE ) . t'^o, Al|lft!:ai^T!i7^ IgA»0±fcj£#-C*©Ali£ 
*^istft ? tit ^5 t % A bnc . 

AlgS#4 ( HSS0IJ 85-(3)) IE $ n/c $r 7' A- Tc/KO v 7 7> t 5! EE L . 
y 7' ;l/ T c / KO ( A 1 g A ft ) % © Z t X § © . ^ IS "7 7 7^ il o I N X ii . Hn ft 

*A»©*^* s i«iJ?L. r © ft t> u !: t h * m <D % %t ^ if ip 1" § t % A b n 

© , A 1 £ £ ft It ICR 7 07(7 7- ^X'JA- • + D 88 A ) <D ft E 

J: 0 ( Ju b . 15 IE ) K IE $ ?i £ & X • £ H L / J c . ^ ^ ^ n /; A ] 1£ ft ft & $f 
7' Jl T c / KO v 7 * i: £ IE L . T c / KO ( A 1 f ^ ft ) r II /: , iltjh H 7' 

;W Tc/KO ( A 1 g£ )X tf 3 > h D - )l t I X # 7' Jl Tc/KO ( A 1 g lift /s x D 

h h i -Mi f? ± §y ) !i a n h m m t h « $i ji s & r/ -7 7 * a 11 ?i g & ?sy ^ l 
/c {mm&i 85- (3)). isei^ttiut *®»i:sPTiiaani:jy 

tik h k II ;g £D b ^ ^ £ * 7z c i^CiE 2 i£D 7 C a C O l^T ^ 
5 Hft o o t £ If it I. Tz is-. ^ Tc/KO ( A 1 ^S#)3& s 93%. 

^ 7'^ Tc/K0( A 1 ggft ^ r □ * o P (iir^M ) * s 63SX' 2> o 7c . ^ /c. ^ 
5 H ft CD ± g II ft S © ¥ i^J (i y 7- ;U Tc /KO ( A 1 558 mg/ ! . ^'7 

)V Tc/K0( A 1 % 51ft ^ ^ ■ O * c iMiff £3S ) 525 mg/ 1 Tfc'JI .& g (i ^ 
it) h fa U fi* o tz . 

Z. ft h <D * !i ^ 7' ;U Tc/K0( A 1 $L & ft ) d t> P X v 7 7. A Sfi CD % Si 1/ ^ 
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* s \fi '> L . -r ft £ flli J: -? t h * II © Jfl 7$> ^ ;b # ig jju L /: : i r ^ 

ItPo. t 4' 30 *> . a I £ IS (* © if'J ffiiik h L s ' t h 1 % rt» b IX © tE 

± 4- t b mi* ft ? (D $)] m M ft & f c *I iz -t Z> z. t * 5 >7< $ ft /z , 



( % BE m 86) 7" 7" ;U Tc/KO? 7 * «b © HSA«r ft « k hfii#l4^'f 7" U K — - 

©M 

(Hffi^J85) C a^THSAftg i: i 'J £U* {ffi © ± H ;6> M $ ft/c *"7';Hc/K0 
v 7 7 {1 HKD5 J: U ffi HSA k h ;n te. M 4 7 'J K - v £ & L * . 2D @ ft g 
&30B § i: & frtv tC3ES!: (HM24) i: ie «l l /c £ S T- ^ 

7* 'J K - v ft |« L /c . G4 1 8 ». 3 o x - © ^ ft tz *5 3300 7 x ;U © ± HI 
EL 1 SA ( m t& m 1 4 . 6 ! ) !I J: <J # \n I tz . f ©gg. i i 7 x HS Aft ft fr5 fc h 
tf IPIfe. 39 7 x ;U HSAft ft m k l> vdlttfio/;, JJt HSA k b y II « £ © 
39 7 x ;U © o *> . 1 4 7 x ^ ft : k h * II S§ T- £> <j . ffe © 7 x ;Hi v 7 7 A II H 
14 X- h r> tz . & 7z. M £ © I gll £j= IZ O ^ T m m IZ Kb © 7 x Jlli tt ft o /c. C 
ft <b © £e m li . HSAft ft 69 U % ± k h fit * ( y M II S. u v ' * $2 SI 4» f> & © ) £ g 
Sto^-f^'J K — v a* 7' 7 ;u Tc/KO v 7 7. J: 'J cn/:I 4: ^U^c 
$ <b . ( % 5£ m 6 1 - ( 4 ) ) !Z ft p 4 a © k t- y II -y- 7'' 7 7 7s % & it § EL 1 S A 
Sit^c/cgl, 7 7 x )V # ' v 1 RI . 2 7 x ;U *i y 2 Bft . 5 7 x ;P y 4 U £ 
T- 5 C 4: # 3* £ ft /c . ^ « 65 ^ 3 7 O - > (D 1 gG/ «: /^ -f 7' «j K - V £ PI ^ ^ 
«R K J: 'J It 7' 7 D - x > 7' L - ^ O ± H! t S fi] SI S J: « ffi L . BIAcore!: 
«W**S7*7^^>^DS?:flaiWcffl«]SSS©iJil£fc«J: o v " f«t ^ It £ V 7 h !I 
X 5 li 1. Ixl0 ,0 *» t, 6. 6x10'° H-'T-feo/c. t n *i HKD5 J: 'J t§ t, ft tz th 
HSAk> I gG/ * m& li HSA (C W L T m ^ JSg Wtt t ft O C i *s ^ £ ft . 

(^iE^J87) ^7 -b 7 h ^ 7 7 - ploxPHyg, pi oxPbs r © ^ K 
J^T (11^^87) ~ ( 51 iS W 103) II^t^T. thmf*A.$III. <c $i II 31 
6f ?7^^-HD-->^l/:k h Al^fel* A -HAC, « -H AC <7) S C 
OOtil^i. $ <b <I li . if 3S 5 ft /; & HAC © v 7 7 f@ ^ /s © # A . HAC II 
^ftik h M M G ? © ^ 7 7 jg ft (I BI1 S % W . II AC © * ^ 7 v 7 7 -7- 
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Sfc ^ 0 (5 il K O ^ T $ * « , f$ /Jx e tl o HAC $ A v ^ 7 ft IK V 7f i 

© flRIS 4 H 58. 'tH 59 !: El ^ b 7c , 

fc h&fe{*±i:.Cre*fl£*.6£&©88SIEffl ^ * «> I oxP fie 5>J ? fip A T 5 /; <ft 
© # i? y h ^ 7 ? - ploxPHyg, ploxPbsr HHC i : !: U M t * 7c , 
i ii L /: i ? I: , J8 iS 'J CO $5 & # & r> tz m fl§ £ V x -C 7 ir U 7 V 5 > T' 
i o J; 9 !: . 15 # © t? -tr 7 V- * 7 9 - li PGK 7 s □ =■ - * . ft # k !i i © . 
PGK ~7 U =t — 9 [L & ?rto^^ GFF ii -£ ^ 7>' £ * ft 6 i ? C «S IS L 

7c « * 1\ ploxPHyg Cl^llOUTa^o. 7* 7 7. ^ H pBluescr ipt 11 SK(-) 
( JK & «fi ) «B! BR » EcoRV ( * - 'J > # - ) X 93 Br L . fi& "J > ft §t % C 1 AP 
( # * Bf Efe * 7 ^ 77 U jft V > ■ » ft B m . S 1 it ) E <- \ X . 50'C X- 30 # Fa 
SIS L . Sr * JS Bft 'J > 1Mb L /c . 1ft!:. 7 7 7. 5 K P BS302 ( 7" 3 ) 
5> fg| & Bl ^ Spe 1 t H 1 no 1 1 1 ( ^ - V > # - ) X* W <J tti L X DNA Blunting kit 
( s ?1 it ) T- ¥ fB * #Mb L 7h DNA »r Jt £ . DNA Ligation kit ( % M 56 ) £ E 
1^ X 7 -f ¥ ~ v = > L . o > kf 9 > r- -t ;U DH5 ( S if & ) * N $5 £ L 7c (7* 
7 7« i F pBS302HS) t ¥ » * ft* ft . H ^-v 5 >S'Jl|g^fe, # ^ 7 

h c & ft © 7° d h □ - ;n: ts -3 x ft o /c . ;j; i: . : o y 7 7, 5 K S9 fR » JS 

Sa 1 I ( ^ - U > 77 - } X ^ . gft U > & ft L . 7 7 7 ^ K pGKPu ro ( WHI TEHEAD 
INSTITUTE. Dr. Peter W. L a 1 r d A> <b # # ) ^ "b $1 Wi W- W Sa 1 1 t Xho 1 ( ^ — 
U > 73 - ) X' tJJ 'J ii L tz PGK 7 □ =c - 9 BS # ~ ^ C - - > 7* L . 7 = 7 7 i K 
PBSPGK302HS 4 % fz . 1 W 7 7 7 ^ K ' igl PI H ^ EcoRl c Not I ( ^ - V > 7^"' 

- ) X'SiL ¥ rt ft K U > BHb m . Not i u > * - ( m ?i it ) ^ 7 y - v 

= >b/c ( ^7 7. 5 K pBSPGK302HSN). -35, 7 s 7 7 5 KS 1-133 ( % U "A * 
g^gfJ &BB&.-St££0##) t PRP^' BamKl ( * - U > # - ) T" tJJ Bt 
t5:ti:iot/W^7^>> BWttiS&^rt-ty h fc JJ 'J tb L . 3^ Jffi 
Iftl/:. 7 s 7 7 5 K pBSPGK302HSN £ ifciJ PR P ^ Sail ( ^ - 'J > 73 - ) 

X' tn m L ¥ » * m VSl . ^ w ^ □ v > Z m^iMB? ft -t v V * 0 d - - > 

7' U 7c ( 7* 7 7 5 H ploxPHyg). 

)% C . ploxPbsr (O^SSI-^^TilS^*. sf f ffl!:, 7" 7 7 ^ H pBluescr i pi 
I I SK(-) ( JKftifcS) © Sac! SIW5 i: ± SB © «t r> i~ L X Sf i I U > 77 - & # A L 
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7c , sf i i > 7j - !i . wt ® fie w ^ * 3 dna * £ jk' l . 5' m jss * y > & it 
l /c ( £ jk ii 7 ? -i r - a ) . 
( Sf i i u > v - ) 
5' -GGCCGC [ A /T jCCGGCC- 3' ( 12 5U § % 7 5) 

:C7n? K *: SU BR 8 ?& BamH I ( ^ - <J > 77 - ) c t7J R . K 'J > gjtL. 
7 7 7. ^ K pBS302 ( # 7 u ) ^ <b fti PI g $ BamH 1 ( ^ - 'J > 73" - ) T' tJJ <J ifc 
!_• 7c "DNA Bfjt^^D-^i> 7 L 7c ( pBSSf K302B ) « 7" 7 7 S K pGREEN 
LANTERN- 1 ( % 7 3 ) © C 1 a 1 gR ft K ± IE © J: 9 Spe I 'J > # - ( ^ jS it ) £ 
if A L . m H » £ Spe 1 ( ^ - l> > 73' - ) T- tjj <j £ L 7c GFP it & * 73 ir v h Br- 
^4, Spe I T- iD Br fs . Jft U > 1Mb L 7c 7' 7 7 5 K pBSS f K302B !I 7 D - =. > 
7 L 7c ( pBSSf K302BGFP), 1 © 7 7 7. 5 K * S«J BR B JR Xbal ( ^ - U > 73 - } 
T' *Z) Bfr • ¥ HI * flfi ft . ""-75 K #1-134 ( m IP * & £ S£ §E R E & - © & £ 
U t> ^ ) <b m m & % BamH 1 ( * - U > 73 - ) T* tJJ ij jfj L ¥ H» * ffll 4b L /c DNA 
Br it (7 , 77 FH'>'> S 1 6 i!6 f 73 i! 7 h ) 7 □ - - > 7 L 7c 
( ploxPbsr), 73 -fe y h ^ 7 2 — ploxPHyg, ploxPbsr © *H it £ H 6 Oil^L • 
fc. 

(£SS0!!88) 7 - ¥ r -f > 7'^ 7 7 - pHCF2 1 oxPHyg(F) , (R)©ft8S 
k h 2 2 3 ?ft # ± © HCF2 iH£ ^ ffi ( 1 gX^ # © @ -fe > S O y 7 (111 ) !: i oxP 
E J!! % if A t 6 7c © © * - y t -f > 7' ^ 7 7 - pH CF2 i oxPHyg ( F ) , ( R ) t JiH T 
OJ:?i:LT^gL/: ; HCF2 Jt {5 ? © $£ ¥ 7? ft -c > h D p< 7 -» r O * 7 . 
■rD^7-»-fe>ha>7^^7fD^©/c©. ( F} , (R)©27JIrJ©7-'7-'t-Y> 
7 ^ 7 7 - L 7c c * -f . k h HCF2 -? g © ,/ A H « & T © 7* - 

•i v - ffl PCR (I J: U if its L 7c „ 

HCF2-F2K; 5'-TCGAGGTACCGTGAGAACAAGAC AGAGAATGAGGGAGG- 3' ( £ ?J # « 7 6) 
HCF2-R2K: 5'-TCGAGGTACCTAATGCAGAGGCTCTTTGGTGTACTTGG-3' ( fi£ § # 7 7) 
PCR li . -9- — v ;U +>■ -f 7 7 - t It Per'ki n-Elner ttSl © Gene Amp 9600 t . Tac 
rK U > 7 - i: li LA Taq( 3? '1 ill ) £ ffl ^ . ^ "J "7 7 - ^ dNTP( dATP, dCTP. dGTP. 
dTTP) (i ^ {"4 © t © fli !i ^ !C ^ ^ T ffl ^ 7c . ISL . ^ -f 7 f'l : I* 94"C 
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1 #<DSft£ tt '<& . 9S"C 10 68 V C 1 5 # 35 it f 7 ^ ft o tz , PCR MMi 7 
Df^-A K ( =v 7' □ ) MJI L /c & . CHROMA SPIN-TE400 ( 7 D - > f "J V ) 
T' m iSl/;. r © m.. $>J PR P Kpnl ( a - y > # - ) t- 93 Ft I CHROMA 
SP I N-TE 1000 ( 7 □ - > t 7 7 ) -c-y^isgia L 7c, 1 © PCR STr H 
pBluescr i pi 1 1 © Kpnl .gpffi IZ 7 □ - - > 7' L 7c (pHCF2). & C . 77 •>• h ^ 
7 7 - p loxPHyg r> h SO PIP ^ Kpnl > Noil ( ^ - V > ii - ) X 1 oxP z £ tj ■ 
DNA m K z W U & L * «B -lb tfe .. 7 7. * K PHCF2 © SnaBI gfl {ft C 7 D - 
- > 7* U 7c . . LoxP @£ JiJ .© £ ft 7 □ - - > 7' L 7c HCF2 jg £ ? Sr K t ft 15 Ir] 
Ot.OV(F). j£ jff Ir] © Oz (R) ^ L 7c [pHCF2i ox PHyg(F) , (R). 16 1 . 6 

2 L. 

( HJS 011.89) < >.7'/< 7 7- pRNR21oxPbsr © flF K 

kfl4 #.&fe#±©RNR2 iSto?® i: loxP EJiJ z » A T 6 /c © © 7 - y 
r -f > ^ ^ 2 * - PRNR2 1 oxPbs r JJJL T © <i 9 C L X if Wi L 7c . ?f, t h 
RNR2 iI te -? IS © y J A ■ H J* % &■ T © 7' 7 -i ~ ~ k % ^ X PCR !I «t U if tg L /c . 
RNR2-F 1 OE ; 5 1 - T CG A GAATTC AGT A GCT GGC A CT AT CT TT TTGGCC AT C- 3' { SE # 7 8 ) 
RNR2-R10E : ,5'-TCGAGAATTCGCAGAAAGAACACACAAGGACTCGGTC-3' ( IS *0 # % 7 9 ) 
PCR- (i. -y- — v -T 7 5 - i: L T Perkin - Elmer £t S © GeneAmp9600 £ . Taq 
>t "7 - -t* it LA T.aq( Sii)4H\/<7 7 7 - ^ d N T P ( cATP, dCTP. dGTP, 
dTTP) .It B © t i ^ff o t ^ P 7c « SJK. -9- ^ ^ ^ 94*C 

1 ^ © ^ % tt . ' 98'C 1 0 # . 68'C 1 5 # ^ 35 -y- 'f ^ ;W ?f o 7c . PCR g % t 7 = 
O x - 7, K ( % 7" 3 ) .!& M. L ■/; . CHROMA SP I N-TE400 ( 0 O - > f 7 ^ ) 
X: y ;!/ id. ji I 7c .. ■■* ©.m , $11 K;» » EcoR ! (/<-■;> ^* - ) T- V) Vi L CHROMA 
SP I N-TE 1 000 ( ? D - > t 7 ? ) !• y A! ii I /; , - £ . 7 7 * 5 K 
pB luescri pt II © Kpn I $ ft $0 PS & m Kpnl ( ^< - U > 77" - ) T- tJJ 0f ^ - ¥ ?R 
lb • -b ;U 7 =7 -f y - v 3 >1" SaiUy^L, $ ^ C Not 1 Srf 1 

'J > 77 - & 4*p A L /: : 7 7 7, 5 H * ? ^ - [pBS(K)Sr] fe ^ g{ L 7c . W , Srf I ') 

> 77 - C.li W T 0 E ?'J © ^ U 3 DNA ffl o tz . 
Srf- 1 U >77-: 5 : -GCCCGGGC- 3' ( ffi JFiJ # % 8 0) 
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7 7 a S K [pBS(K)SrJ© EcoRI g|S &. <~ ± © RNR2 PCR W\ K 7 □ - - 

> <> Z t T 7'? a ; H pRNR2 £ ft {S 0 /i . - 75 . 77 -fc -y h ^ ? * - 
ploxPbsr © Sfii g|5{uil Kpn! ','>#- ( S g it ) i ffli a L . iti'J PH P ^ Kpn I 

( x - 'J > 73 - ) T- I oxP ge J?iJ # O DNA Br % $ «J tB L , 7* 7 a 5 K p R N R 2 
© Kpn i 3 iti IZ 0 □ - - > 7 L 7c , RNR2 36? lif D ^ 7"-» -fe > h D * 7 £ 
ft !I $5 ¥ £ ft © ( R. G. Worion h . SCIENCE. 239:64-68. 1988) 1 t m £ £ 
nti^fflt. 7 □ - - > 7' L 7c RNR2 it £ =?- PCR Br fir © ^ |fij t 1 oxP IE £"J © 
J|Slk* s Sfi§0t;Ofe^-'!r'T-f > 7* ^ 7 ^ - i LT^lW; 

( pRNR2ioxPbsr. 0 6 3). 

( HffiWI 90) 7 - ¥ 7- -f y 7 ' * 7 7 -pYHZloxPHyg © ft W. 
k h 2S»fe*±C cosYHZ304 ( > - 7 x > 7. 1f 38 !i Jg Jfc 8 & * ^ H ^ §P 
i*SlS i 'J A ^ ) yni* ( lg*M © ft 30 kb * > h □ * 7 {PJ C & 1) 
d loxP Be ?U * Jf A 1" 5 7c it) © 5? - 7""^ f > 7' ^ 7 7 - pYHZ ioxPHyg £ JgJL T © 
J:?i:LTttSL/:. k h cosYHZ304 y ; filTO / 7 -f v- 

4 ffl PCR !i «fc 0 if 4§ U 7c. 

YHZ-F2E: S'-TCGAGGATCCGATAGAGAGATTGTCTTAAATGGGTGGG-S' (SMS§8 l ) 
YHZ-R2B ; 5'-TCGAGGATCCAACAGCTGGAACTCATAAAAGCATAGC-3' ( 12 yj tr ^ 8 2) 
PCR (£. +r - v yU -tf Lt Pe rk 1 n-E i me r *± g © GeneAmpS600 <: , Taq 

# U ^ 7 - * <± LA Taq( 77-^ dNTP( d.ATP, dCTP, dGTP, 

dTTP) f£ ^ © © £ M i!t i& ft C $ o T ffl 1^ 7c . iS S . 1r ■< 7 Jl 3k 94°C 
] # © J». g? & , 98'C 1 0 # , 68'C l 5 # 4: 35 7 -f 7 ;|, ^ o 7c . PCR il?: 7" 
D -r * - a K ( =r 7' □ ) jaiLtS, CHROMA SPIN-TE400 ( 7 o - > -f -y 7 ) 
T- y JIM $ L /c . r<D'&,%mmm BamHI (^-'J>7J'-) T-t-JOirL CHROMA 
SPIN-TE1000 ( ? □ - > 7- y O ) X' ? S ifi L 7c . - ^ . 7" 7 A 5 K 
pB ! uescr 1 pi ! 1 © Not I gtt <£ £ ifi'J PH P S Not I ( * - V > - ) T- 9J Br St . ¥ ?# 
ft • tA7 7^y-y 3 >f*: hCJ: UX$feL, cF c> i; Sac I I gp fi[ «: Srf 1 
'J >77-HUL/:7'7X; K ^ O 9 - [pBS(N)Sr] if L 7c . 7* 7 7. 5 K 
[pBS(N)Sr]© BamHI ffi {ft C ± £ © cosYHZ304 f J 1* Ufl'« PCR Br ? D - ^ 
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> T o -I t t" 1/ 7 7 5. K pYHZ fF SU. ' © 7 7 A 5 K % igl & B $ 
T t h 1 1 1 I ( S m 31 ) T* m ffi ■ ¥ rfl \k . No i ! 'J > *J - { £ S ! )■ £ ffl A t /c ( pYHZN ) « 
- 3= . TJ-fe-yh^^^-p 1 oxPHyg CO Kpn 1 gfi i: Not 1 'J > a> — ( i jf it ) 
!? A I . i&'J PR P I? Not I ( ^ - 'j > # - ) T- 1 oxP ffi JiJ & # f DNA 9f in *50 ') 
it L . 7' 7 A' 5. K pYHZN CD Not 1 gC ft i- ? D - ^ > L /; e cosYHZ304 CO v - 
^x>AcD^riR3lixa^7-^ir> hD;<7;£lRjT-£>©- i: L T ^ o O ' 

T" {mm&m&Bik^^m^w m 7j< ® g j; <j a ? . ^ □ - - > ^- l /; 

cosYHZ304 >r y A PCR Br jn © 15 IrI 4: 1 oxP E ?'J CO £ 1?] t *»" j£ [Sj t © t, CO % ? - 
yT^^^^-kLTS^/: ( pYHZloxPHyg, 16 4), 

( H BS ffil 9 1 ) t> -b -y h * 2 * - pTELPu ro CO {* U 

k h & # ± K k r r n ^ 7 ffi Jij ^ 5f a t 6 ,^ (ft O * t 7 r- £ * - 
pTELPuro ^ ft T © J: 9 I: L- t ft |? I. 7: , k h t D ^ 7 E ?J » . 
J. J. Harrington <b ( Na t u re Gne t . , 15. 345-355. 1997) d & <b r? T PCR C 
i'J^SL. 7" 7 A S K pBi ue script I i SK(-) ( * £ S6 ) CO EcoRV ffi fit !I * 
P - - > ^ L/ /c ( PTEL). '<% 7 s 7 A ^ K pGKPuro ( WHITEHEAD INSTITUTE, Dr. 
Peter W. Lai rd b # # ) © EcoRI SB & Not I SPfir. II g A , SB! JR B N o 1 1 
{ ^ - U > # - ) T-tJ 'J i L/c DNA »r fir ( k' n - D v -r v > it 14 it ? * ir 

•y h ) « 7" 7 A ^ K pTEL CO Not i ffi C ? D - - > L ( pTELPuro. H 6 

5).. 

( %lfem 9 2) ^ - y -r -f > ^ * 9 - pTELPuroCD8A(F). (R)©t1FK 

k h 2§&£{#±CD CD8A ae^f Ji ( lgx^l^ CO-ti t D > 7 fJl (I ft 1) C k 
h 7- □ ^ 7 K ?U £ !$ A 1" £ /c £> © £ - Y -r -< > ^ ? £ - 
pTELPuroCD8A(F), ( R) % JJJL T CO J: 9 C L X ft I • , CD8A 31 B ■? CO C ¥ £ 6 1 
* 5 -fe > h n * 7 -» t u * 7 . r D > 7 -> -t > h □ * 7 * s * BJ CO tz <S0 . ( F ) , 
(R) (D 2 15 fa <D $ - Y 9 J y * ? ? - * it %H L +i < * T . k r- CD8A M fi ? 

CO ? y A $ J$ W T CO 7* 7 -f v - & ffl ^ T PCR !C J: «J Jfi its L /c . 
CD8A-F; 5'-TCGAGGATCCCTTTAGTGAAGGCAAAGGAAGGGACACTC-3' ( fiil i»J ffif o' 8 3) 
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CD8A-R: 5 ' - T C G A G G A T C C T G T A A A G G G G T A G C C T G T C C T C T T T C A T G - 3 ' ( fiii f 'J ffi ^ S 4 ) 
PCR !i . -y - — v ;i/ -7 7 7 — t IX Ferkin-Eimerfi|^0GeneArapS6OOr.Taq 
# "J > 7 - tt LA Taq( ill liBiV^^T- 1 ! 3 dNTP( dATP. dCTP. dGTP. 
dTTP) it CD t> (D £ iff ?g ^ffcSoT m 7z, ir -f ? ;u & ft tt 94'C 

1 # © S £ £ t£ , 98"C 10$. 65'C 1 0 # £ 35 if/ ? ;b PCR £ % 7' 

□ =r X - * K ( 4 7' r ) M L 7c & . CHROMA SP ! N-TE4 00 ( 7 D - > x 7 0 ) 
X- y A- g j§ L /: r r © t£ . $1 PR & 3e B a.mH I < * - ',<' > # - ) X'$}\S\ L CHROMA 
S P I N - T E 1 0 0 0 ( 7 D -.> "T 7 7 } X Y ;U ffi i§ L 7c . I CO PCR it it & 7' 7 * 5 K 
pTELPuro © BamHi gfl & i: 7. D - - > 7 L 7c , 7 O - - > 7' $ n 7c CDS A y* y 
A BR t h u / 7 12 fll i: ID 35" ft © t © 4 ( F ) . i£ 75 IrJ © t- CD ( R ) t L 7c 
[pTELPuroCDSA(F). (R), 1 6 6. 6 7 ]. 

( H ££0'J 93) - 7 h V DT-40 HB IS * X' CD loxPHyg ft ± y h CD k: h 2 2 . 
± CD gfc 12 ft A W J? A 

L I F i£f|X'T0^7h7>^-'>5>l/;t b 2 2#m & 

b 'J DT-40 ffl& (H^rb. Nuc i e i c Ac i d Research, 26:3447-3448, 
1998 ) ± IE ( H BS <F'J 88 ) t ft^ t /: J - ^ t ^ H - 

pHCF2ioxPHyg(F), ( R ) b 7 > 7. 7 s 7 v 5 > I- . HCF2 iHs ? g C 1 oxPHyg 
# ir 7 b *: ff A t o I £ z U h- tz , 

z7h'j dt-40 mm cd mm it iwy -> s& n mm ( =¥ 7' □ . jjjl t fbs x- is -r ) . 
i % - 7 b 'J jfli ri (47:), 1 o- j m j-y^/^njy-ii ( v 7' -? ) £ $ in 

L 7c RPM I i 640 Jg Jfc ( 7" 3 ) 4> T'fr -3 . #J 1 0 7 {® CD *ffl fig « $ Jo RPM I i 640 
ig ite.T - Eft # I , 0. 5 m 1 © SR its JD RPM I 1 640 ig J6 K S S3 L . S!l # ^ Not I 
( ^ - U y 1i -) T-Stttt L 7c 5? - y x -f > 7 7 7 — pHCF2l oxPHyg( F) , 
(R) £ 25-30 Mg in k . x U 7 h □ # U - V 3 > ffl CD 4 a * 7 h ( * ■< * 7 7 
K ) » L ■ . £ ffi T- l 0 4^ ^ S L 7c. 4 n * 7 h «: v - > /WU ^ - ( / W 7T 
7 7 H ) !: -t 7 h L . 550 V, 25 M F CD T? fR E EP in L 7z . I£f l 0 # ^ 
i» S m . 24 ISJ ig 31 I fz . 24 IRJ tfe . /W ^ □ 7 •< '> > B (1 mg / m 1 ) S: ^ 
f ig M JI 5! iSi L , 96 7t-lg 8 7 U - b 5 «[ C ^ ft L T *5 2 M Ift] CD il lg- IS $: 
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o „ ^ -Y 7' □ v -f i, >■ B it fi 7 □ - > h Puregene DNA Isolation Kit- 
( Gent ra System ft ) £ ffi ^ T T^y h DNA £ Jlfi dJ b , 7"" 7 DNA £ PK 
^ Hpal £: Xhoi (^-l'>^-) T'tDKrl. 0. 8S 7 # □ - 7 <r ;U «$> T' tj ft & 
ML. - hotJl^o-/,?^;^ - ( DuPont ?± ) ^ 7 ^ # D 7" □ y f- -T > 7 
L /c . C CD 7 -f Jl 7 - il ft L t HCF2 7" a - 7 £ $ X It It' > ^ -T 7' U 7' -T t" 

— y = y I \ -t@ H ffi ft A ft CD m % z ft r> 7c . HCF2 7' O - 7" © if m It £X T 

v-fcS^tk h y y A £ SI 32 J: L X PCR £ ft ^ . r CD PCR £ % £ 
SI SS (I L X y > 7' A 7° 7 =. > 7' i © 33 P 11 9t DNA 7 s O - 7" £ ft S2 0 /c ( 7 
v t A . $ ft CD 7' o h 3 - ;n: S£ 7c ), 
HCF2-F4; 5'-CACATGACAAGAGCTCAGCG-3' ( 12 #1 # % S 5 ) 
HCF2-R4; 5'-TCTGACTTCCTCATGAGAGCC-3' ( IS # % 8 6 ) 

PCR (i, It - " ;Uit -f -7 7 - t U Perkin-Eimer ttSSCD GeneAnp9600 . Tac 
V * 5- ~ -t? li Ex Taq( 11)1)^^^,^7 7 7- ^ dNTP{ dATP, dCTP. dGTP, 
riTTP ) It gs CO t CD t ft 3k ft - t£ o T ^ ^ 7c . S|. -tt -f 7 ji & ffif. & 9 4 r 
1 #<Z)Hfig:tt&, 98'C10&. 65 C C30&\ 72'C 1 # z 35 it -< 7 ;U ft o 7c. 7 

- ? =r -f > 7' ^7 * -pHCF2io.xPHyg(F)©*I£ , # IB Is] ffi ft A ft T- It > 20 kb. 
*§ |e] ft A ft T- !i 8.7 kb CO /< > K A* & iij £ ft c ■ . 7 - *f =j- * > 7' ^ 7 ^ - 
pHCF2!oxPHyg (R)©Ji£ . IH ffl ft A # T- 13. > 20 kb. *g Hi ,m ft A ft T- Ji 9. 5 
kb (DA> F^tttStic (16 1, 6 2). -y- -tt > /n 7 ' 1 J 7"' -f if - v s > 
Ofil, 7 y 7 -i > 7"^ 7 7 - pHCF2ioxPHyg(F)!I « o X It 52 7 □ - > ^ 
41 7 □ - > , (R) C T li 60 7 D - > * 28 7 D - > S fl*) CD tl (S) iffi ft A 
ft T- * o /c ( * ft tl HF . HR 7 D - > Of # ) .. 

( HM^J 9 4 )- 7 h 'J DT-40 «^ T'CD loxPbsr ^-tr<y hcDH h 14 SJftfe 
ft ± ^ CD 3 ft iff H W ^ A 

.k b ] 4§^feftfrjt SC20 £ «ltf 1" * - 7 K U DT-40 «l ( He h . 
Nucleic Acid Research 26:344 7, l 998 ; M ffl ¥ M ^ g|S . Jft BB ffi - « £ J: .«J 
^> ) ± ( ^ SS m 8 9 ) T- if. m L /c 7 - y -r -f > 7' * 7 7 - p R N R 2 I oxPbsr 

£ b 7 > 7 7 x 7 v 3 > L . RNR2 23 £ ? H C loxPbsr ^7ir *y h £ W a 1" o 1 
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t i u & . 

± EE t 1=] tit L X . ii?J PJ1 £ $ S r f 1 T- & 4Mb L /c £ - <r -f -r > 

^ ? ? - p RN R 2 1 oxPbsr £ h 5 > 7. 7 x ? v a > L ■ . 7* 5 7. h +>■ -f > r > S (10 
Mg/m 1 ) 1? £ T X- 3$ 2 J@ fi9 ii }R IS SI L ■ . iii^-yj^yyi DNA |fc 
il-C«T©7"70-^i^ PCR (I «t 'J f| [5j j£ A # CD |f] g £ ^ 0 jl 
(06 3 ). 

RNR2 - : ; 5 ? - T GG A T GT AT C C T G T C A A G A G A C C - 3 ' ( 1£ ?ij # % 8 7) 
STOP-3; 5'-CAGACACTCTAT.GCCTGTGTGG-3' ( IS ?U § 8 8 ) 

PCR(i.-y-v;l/-y--< ? 7 - LI Perkin-EimerttjgSCD GeneAmp9600 £ . Tac 
* U ^ 7 - -b' !i LA 7aq( S ?l I ) ffl i\ ^ 7 7 7 - ^ dNTP( dATP , dCTP, dGTP. 
dTTF) li & ft © t. © £ m £ ft :i m - T ffl ^ 7i . £g. -*r -T V Jl £ ft !i 94'C 
98"C10tJ. 65X: 5 ^ =6: 35 It -f * ;j, f=f ^ / c c c £0 € m , 60 
? n - > 4> 8 £ d - > « ^ -c *S ii U © ift 2. 5 kb © PCR m & * s Jf H $ rt , 
*I 13 £fi £ A # *MS <b ti ( R ? d - > t w & } . 

k 1- 2§5fefe{*±Sr 5-7MJ DT-40 «i fig ( H g . Nuc 1 e i c Ac i d 

Research 26:3447, 1 99E ; s? 85 * 5* E ^ 8P . K BB ft - St £ i U # ) ± IE 
( % fi£$! 9 2 ) T- {'F L /c 5 — y f- -f y t> ^ V 9 — pTELPu r 0CD8A ( F) , (R) £ 
h 7 > 7, 7 x ? v = > I . C D8A it ^ S C k h r D y 7 E?iJ 5f A t 6 : t 
i:iot. ^©!?A§l5{uT'2#^fef*ttD®Tl-oC ^ K * /c . 

m m & m s r f i ( m # s& ) T-mttitLH-yT^y 

/< £ ? - P TELPuroCD8A(F}, 1S)H 7 >7 7 1 ^ v 5 > L £ a - □ v -f > 
( 0. 3 Mg/m 1 ) # £ T c tiJ 2 i@ H ii Jfl IS H L /c . K ft 0 O - > ^ h ? J L> DNA 
^imUttTffl7'7<v-ifflPT PCRtlJ: l J^g[5]^^l^A*©(5lS ; Sr^Tc 
/c (0 6 6. 6 7 ). 

J-f'T-f > y ^ ? ^ - pTELPuroCD8A( F)ffl 

CD8A-3; 5'-GCCCTCATGGAAATCTCCTGGG-3' ( 12 5"J ft % 8 9) 

CDPuro-l; 5'-GCAGCAACAGATGGA AGGCCTC-3" (fi}ijft^9 0) 
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7 - y t -f > 7 ' 7 7 - pTELPuroCDSA (R)ffi 

CD8A-2; 5'-GAACAGAAAGCCACTCTTGCTTTCCAT-3' ( ffi 5"J S ^ 9 ] ) 

CDPuro-2: 5'-ACCGAGCTGCAAGAACTCTTCCTCAC-3' ( 6c ?'J § ^ S 2) 

PCR li . "9 - ~ A- -9 f 7 7 - £: L T Perkm-Eimer *i 88 © GeneAmp9600 £ . Tac 

* 'J>7 - "tf li LA TaqCtM ) £ ffl ^ , ^ 7 7 7 - ^ dNTP( dATP, dCTP, dGTP, 

dup) (» $ o * m% & & iz ^ x m ^ „ ^ m . f 7 ^ & <* ii 94'c • 

1 # CO f* & tl . 98'C 1 0 &\ 6S"C 1 0 # 35 ■«■ -f 7 ;b ft'o rc c :oeg, ( F) 
llfcl^t » 95 ^ D - yi? 2 ^7 D - >, ( R ) !I a l " X li 1 60 7 D - > * 2 7 O 

- > x ? ss ii t> © pcr i $i a* m 4g £ n . *§ no *§ a a. f* * s » n * ( n n 

CD, CR 7 □ - > £ of # ). 

& !I , t@ IH II § X. (? CD. CR ^ D->!;j3P'. CD8A if £ + g t' 2 # j£ -fe 
© ^0 Sr A s S - -o X ^ 5 ^ £ £ PCR S FISH S? tfr J: o t P ^ /: , 
( 1 ) PCR fl¥8r 

2 # & & & ± © 3E £ ? & tf £ S v - tj CO £ (16 8) ^ftT07'7^ 7- 
fcffi i^T PCR.K J: 'J fciU I, fc. D2S373, D2S113, D2S388. D2S133;, D2S134. 
D2S171. TP0 & £fc B © 7" 7 i' v - li BIOS CO =t CO £ ffi Wc« 

Vk3 !t JS 7" 7 -f - 

VK3-F; 5'-CTCTCCTGCAGGGCCAGTCA-3' ( E ?'J S ^ S 3} 
VK3-R; 5'-TGCTG ATGGTGAGAGTGAACTC- 3' ( it f 'J § § 9 4 ) 
Cxfc ft ffi 7' 7 ^ v - 

Ck-F; 5'-TGGAAGGTGGATAACGCCCT-3' ( 12 5!l # % 9 5) 
Ck-R; 5'-TCATTCTCCTCCAACATTAGCA-3' ( EJiJ § % 9 6 ) 

PCR li . -9" — li? -1 7 7 — i: LI Perkin-Einer ft §^ CO Gene Amp 9600 £ . Taq 
/+' U p< 7 - -t' li Ex Taq( SSie ) £ ffl ^ . ^ v 7 7 - ^ dNTP( dATP, dCTP. dGTP, 
dTTP) li & ft © t CO % M & <'4MC $ o X ^ 7c . £ £ . -9 -f 7 )\> & ft li 94'C 
1. 98'C 10*!?. 56-60'C 30 &\ 72'C 30 # % 35 +f -T 7 ;U ft o 7c . 

e«fc!6 8i:/7L/:, t h 2 Wfeft4ftrSfit^-7 h 'J DT-40 £11] J]g 

7 □ - > 52 1 D4 i: a i ^ x ii . ± x co v - ii a 5 : f$ dt; £ n x s © (- >t L x . tti 

[nj ffl. A f* CD 7 □ - > ( CD 1 0 ) (I « ^ X li . CD8A J: U r □ ^ 7 fll'j C fit S£ 
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tZ-?-fil*±X ffi L X i- ■> ?z , -15 . fflHUm& A<* CR? O- >tc X^x Is 

± X CD V - 77 th £ tl /; . - 

1 2 ) fish mm 

t r 2 # & t/- CD8A ig £ + m X tH BR £ ti X I * o " > £ ^ £ m iz Vi m t 
5/:«)i:5-yf -f > 7 ' ^ 7 ? - * © t' - C ~ -T >- > ft ft il a ? £ tfc tb T- 
t 5 pGKPuro 7 □ - 7 * & ffi /- FISH Hi o /; ( 1 6 9 ) . JSliigf, 
(Nucleic Acid Research. 26:3447-3448. 1998) !: S o /; , C0T1 (□ 

- ^ 5 > S IK . # fe ) !I «t 'j . 52 1 04 ^ Jrk » L- T CD 7 D - > ( CD 1 0) T* Is. . 
2 § & fe # r>" »r Jn -ft L T ^ 5 C 4* # ■£ , 5 ^ , pGKPu ro 7' D - 7' & £ 
© v ? t ^ ( F I TC m m. . ft £ ) * J fD^ 7-Si:^tt^ri/: t I © Z t Is £ 

- ? 9 * > ? * ? 5 - &m Xc ftfz CDSA ffl£?J£j& s 2S$fcfe#BrJi©-rn 
j'J-Sliio'^o^^Ln^, * 7- , CR 7 d - > i: ^ t Is , 
pGKPu ro yD-7'fi|£Dy^'t^* ! 2p ] 2 i: L? <5D b *a , £ < ft K it i£ d o T 

fiA ± © fl& £ *» 4> . tl Rl ffl SI A CD ^ d - > t fc in -c , kh2S»fi#is 

cd8a it e =?■ m x v) m s n t o s t m m x % ^ . * & . cr 7 d - > x is $j »f -ft 

*£ b & -3 7c CD8A £ ^ © ¥ £ fa Is i: > h D * 7 -» x p.* 

Tt'iicUAbtio, 1 © i 3 »: . 15 ¥ ft © ^ bj <^ T . 

S T 6 C t i: t JS ffi T- 1 * . 

( % SS 0d 9 6 ) - 7 h U DT-40 « * T' © i oxPHyg # -fe -y h © h 2 # & £ 

te±^©g&fil$flB*j??A 

± SE ( flJil 00 95) TM§ b *i /c CD8ili|£?lt-TD>7h7>^-y3> 
L/ck h 2%ijk&fcmKt&fttZ>-7 h 'J DT-40 ffljfe CD 7 D - > (; ± g 
(£MJ 90) XttW. Ltz* -¥t 4 > 7'^ 7 7 -pYHZloxPHyg ^7 > 7 7 
x 7 V 3 > L . cosYHZ304 7"' y" A !: I ox PH yg 77 -fe 7 h ^ a 1" h Z. t f c 

±.mtmmi:Lx. mmmm srf i ( xmvut l tz $ - v 9 < > ? 
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/< 0 5 - pYHZ i oxPHyg Y y > 7. 7 x ? *> 3 > L . M -f ? ° -f s > > 6(1 
rag/m 1 ) # £ T X' ft 2 M fS M SR ® 31 L /c . B & ? □ - > b^i DNA ill] {±5 
LtttT077<"-?ffl^" p CR K i fsj ffl 5$ A. <* © [H] 31 £ ft ~> ( 1H 6. 

4 ). 

YHZ-2; 5--TCCTCTTTTTCCTTCCTTTGCCTC-3' ( K J*J S % S 7) 
Yhyg-2: 5'- ATT ATTTTGGGCGTTGCGTGG- 3' ( ic § 9 8) 

PCR te. 1+ - ^ ;U+r-r ? 7 - i: IT Ferkin-Elmer|±S© GeneAmp9600 £ . Taq 
^ ij ^ y - -z li LA Taq( SI it ) ffl ^ . ^ 7 7 7 - ^ dNTP( riA.TP, dCTP, dGTP, 
dTTP) li ft © 4, © £ it 51 & ^ & -3 "C E ^ ^ . S - f ^ li 94'C 

1 # © & £ ft t£ . 98'C 1 0 # . 65'C 5 # 35 if -< ? ;l/ ft 9 . Z © 8M/r M £ 0 ffi 
[53 gfi ^ A © l?l £ ** X' # o (Y?D->fcD¥#). 

( n js 00 9 ?) k h»i#i«a6?^7^-i as ii m 

Pa # £ ^ T 6 k h A I ft £ & a -HAC © «f fg 
' - *ft 8E « -C- !c L £ 5 £ . ^^fti'JSSti^SlfKSiikb 

i*: ^ ^ ^. c ^ c /c it) tl , H C F 2 - i g a - L I F ^ b ^ o t h 2 2 i^^frffj^ r 
k h IgH £ t* 1 4 Slftfett »T SC20 ± © RNR2 £ ft ^ J§ K $r ffi * ^ * - * 

4Sf4'c k A X ft fe ft a -HAC % ti§ fS "t & C US*/:, 

£ -f . a ID K ± SE ( H M #'J 9 3 . S 4 ) T'1lbn/:ffiR]aj$ift HF. HE 
^D->Hll^ISA»^ D_:/i: ^SSSl°^* : !: <fc -p T . k h 2 2 
#ftfe#»rK £ 1 4 gftfef*IST# SC20 Brtf<DiS§#£«81-€> DT40 ^ -T 7' U 

(1) kh2 2Sftfe#»rtfi:i4tftfe#KrJt SC20 IS? # © fSj « fe ft # "t 

R ? d - > 7' 7 7. b D- <i v ' > S (10 Mg/ml) £ ^ RPM1 1640 ig Jfe "0 . HF £ 
O — > (i /n -f ^' □ "7 'f v > B ( 1 mg / m I ) £ * RPM 1 1 640 ig Jfe T- ig H L 1- . 1-2 
x 10' fi©Fj * D - > jg£ L • Mill* RPM1 1 640 WC 2 El ft tf» L /c . 

51 fi ig ifi *: £ £ <- flS'Ji^/: ft I- • "I- «t) 37°C T' S IT ^l'/: 50% PEG 1 500 
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( - V y 73 - ) 0 . 5 m I £ » AMZ in k . ft 2 # P£ k" ^ -y h T L < jg £ L- . 
T (D & , 35 Jill r» RPM I 1 640 ]fc 1 n I ] # H AM} T ^ o < 'J iffi A , & ^ "C J» 
EH rit RPM i 1 640 Jg life 9 m 1 £ ft 3 # AMj X Ua A . 37'C T' 1 0 # S3 gf> 1 L /c . 
t- © \k . 1 . 200 rpm T' 5 # H ® /fr L . Ifil m * g V RPM 1 1 640 ig Jlfe T* 24-48 D| fg] 
*g # L 7c . ^7 / h It -f V > S ( 1 0 Mg/m 1 ) - -f ^' D 7 -f y > B ( ! 

mg/mi ) RPM 1 1640 ig ife !I £ & L , 24 ft ig- ft 7 U - F- 5 «[ C # & L . 3-4 

B fl '? f L 7: , (D m i: L ' . HR ? D - > t R ? D - > M i& £ L /c, HF 
? □ - > t R 0 □ - > i: CD *3 9& 14 £ b ffi b tl & /n -r 7 ' U y H ( RHF ^ □ - 
> i: Bf * ) , HR ^ P - > i R ^ □ - > t CD Iffi S$ £ b 1§ b n /c 7' 'J -y 

F ( RHR ? D - y t n S ) b V V A DNA £ & & L T . WTCy^-f 
^Pt PCR ^tTP, k F Mi. 2 2f^fei*U)2?^§^jnX^c:t l 

« IS L fc. 
k h i 4SJfefe#&ajffl7 f 7'fv- 
VH3-F; 5'-AGTGAGATAAGCAGTGGA7G-3' ( IE JiJ # % 9 9) 
VH3-R; 5'-GTTGTGCTACTCCCATCACT-3' ( @E ?!l § € 100) 
k h 2 2§Jfefefctfcfcbffl7*7-fv- 

igA-F; 5 : -GAGAGTTGCAGAAGGGGTGACT-3' ( 8E S # 10 1) 
IgA-R; 5 : -GGAGACCACCAAACCCTCCAAA-3' ( E J'J § ^ 10 2) 
PCR Is.. -9- — v ;U -9- -T 2 7 - t LT Perk i n-E 1 me r ft gl CD GeneAmp9600 £ . Tac 
ztf U t ? - -t'li Ex Taq( S ?S it ) % % ^ , y 7 7 - dNTP( dATP. dCTP, dGTP. 
dTTP ) !i ^ CD t CD % ffi ^ ^ fit o T ffl <^ /c . jg Jg . ^ -f ? )V §k (£ 94'C 
1 98'C 10^. 56'C 30 # . 72 C C 30 # 35 it -f ? ;U(7 rs'fc . PCR 

O € m . RHF £ P - > li 6 ? □ - > . RHR ^ P - > (i 2 ^ D - > VH3 i: 1 g 
A CD ^ i: ISHt T- * o /c . 2 b (I . k h C0T1 DN'A ^ ^ □ - 7' !I fl§ T FISH 

SHt^K.^Sfii'iio/:. J^±CDigm* i b. RHF, RHR /N-f ^ 'J 7 
K * d - > li k h 1 4S,2 2Safe<*©2*i«^LT^-6i:3pJlfrT-#/c. 
( 2 ) RHF, RH1 ^-f y'J H?D->i:SH4t h 2 2 SftftftrrJt © 1 
4 $ % fe W\ )t SC20 ^ CD 2B ffi W 
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(2)-! C r e £11 A 5£ ^ £ j% Jl ^ ? 9 — p B S 1 8 5 h i s D tTD 

— m IE £ X £ L & ^ 0 - . t h tfe f* CO g|$ fu ft $ itt $e li C re - 1 oxP >' 7. t 

i^ffli^:i;::i-:Tij^ - © -> 7. t a & i ^ x t . ^ 0 © ^ o 

[b] j£ & # R3 X © ,ffl $ A Si m 5ff t^tf^no/cft. C re S* ^ ' 

- m t£ X !i ti < £ £ & m 2 "tr & C t z % A , JJHT©<fc-5^*^^^5?-feffi 
IS L rc 

Cre A S# ^ ftm* 9 9 - pBSl 85 ( =¥' 7' □ ) z M PR & $ EcoRI ( * - 'J > 
* - ) X L . Bg i I I U > 7j — £ 3$ A L 7c ( pBS 1 85Bg ) „ - £ . 7 x 7 

- ;U iH4 3g ^ 73 -b V h 4: # t' 7 = 7 a * K 5 1-132 ( s? IP * ^ E ^ gp 
-agi'JiJ^) b fgl PI & ^ BamH 1 ( ^ - 'J > $ - ) f k ^ f f ^ - 

•14 31 £ ? X? -c v h 33 'J Hi L . pBS 1 85Bg © Bg 1 1 1 ffifflll^D-^^^L^ 
( pBS185hisD. 0 7 0), 

(2)-2 Cre-iox? ->^f A 41^/: RHF, RHR ^ -< 7' U V K ? d - > i: ft 
ok h 2 2#*fe&{£e?r£-© 1 4 # 3fe # Br SC20 ^ © gfl ffi ft g 6*J e E 

ISkHSCLi:. SI PISI^ Kpn! ( ^ - 'j > H- ) T'&ttit L /; Cre ?I £ 
AHiS££f£3i^^ £ — pBS 185h i sD £ RHF. RHR >>W 7' U -y K ^ d - > !l ~ 
tlftlh7>77i^v=>L, t7f7';-A ( 0. 5 mg/m 1 ) ??STT'I5 2 

is & ir ig 11 l /c . -t- © m . 6 7v is * 7 u - k 4 «c t; B ft « as ft a * # a l 

(2 4 7-*), s 2 7* - ^ % jg ^ x ft 1 o ; ii c & s it-Jit L/;, 
mm. y- ji z s% fbs t i Mg/mi © 7 □ t -? 1- 7 a 7 -f # ^'-y f ( pi ) ^ ^ 

*D L /c PBS (U > ^ g ifi m m ) 4ml C SSI. FACSVantage (^^ > . 
V * > V > ) Ili'JSffil/:. au M L /; J: o , 1 oxP T* © ffl A S * s tc 
C S i: GFP 31 B * ifi M III SfiE $ ti 2S 8. T 4 © X- 15 m z f& Z I tz m fig 4 FACS X- & 
li X # 6 . GFP fHti:f.fcn*fflll!aii^©V-T-f>^fe4lfil«'J)SL/c. 
S @ © 7 - r -r >^t|ffl^ilj/W^'D7'f ■>> B ( 1 mg/ml ) ^ W RPMI 1640 
if Jfe X o /c (ii!toJ::i:, 7 -t > h 'J -y O » fe i*= f ^> SIB 8S !^ 

< /i © ) . ^ © ig m . RHF ^ □ - > <b (i GFP m £ 98-9955© & Jg X iS % 

-T S C t ¥ T- § A> . RHR ^ D - > Ji ± < m m X # 4* Jb» o . 

. £1 7 1 (C 7p; L /c cfc -3 :; RHF ^ D - > i: fc'l^T li 2 1 oxP © Ti fr\ A> t > 
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hD^7^rD/7t^?7J|£] X -SuX« 'J . *e Jl ft E fit 4' Jfe fe 1« ill! 

R H R T- & 2 O © I o x P © # |S] # - » L T ^ l " /c <£> & j£ 
ft©iftfe^* 5 -c>hD>'7fe2o^o5ftfe«s (dicentric chromosome) £: -t 

> fD^7'iM/:4'i.^fe f* (acentric ch romosorae ) !l 4" 6 /c © . $j A . 
A^^'D-^yy BilSTt'l^MT-tf". iSlsni'Ptf A^nc, c 
o:^ 1 ^ * ■> f i s: o i j o i j i ^ i (D i;t sft ^ s t : i # x- 1 •& , 

i <^ !: , : ffi : 4: <b HCF2 il £ tH£ -t > h d ^ 7 -+ t o * 7 © 13 $2 ¥ c 

ft C , FACS T- ? □ - - > $ ft RHF 41© 2 ^ D - > ( SF2-2! £ SF2- 
23 4: iff*) Cfc v Pt, jtg ft 3S »J 1'oxP fig X" *& & A A 5 ' & Z o X ^ h Z t z PCR 
Ili^TBBLf;, SF2-2i i: SF2-23 b y y i» DNA z itii Ik L X T © 7 7 
-f v - £ fl§ ^ "C PCR z ft o /c , 

PGK-1; 5'-ATAGCAGC77TGCTCCTTCG-3' ( K ?'J § * 10 3) 
GFP-1: 5'-TTC7C7CC7GCACATAGCCC-3' ( IE ?!l f! % 10 4) 

PCR Ji, -y- - v ;Uit f £ 7 - i: IX Perkin-Elmer ttS © GeneAmp9600 £ . Taq 
# U > 7 - "b* Ji Ex Taq( ^jiJi)£ffi^.^ , y7 7- ^> d.NTP( dATP, dCTP, dGTP. 
dTTP) It m M © t © z Jl 3g & ft C ft o X m ^ . fflS. it -f * ^ fk ft li 94'C 

1 98'C10&\ 6i'C30&\ 72'C i # z 35 it -f ? ,1, ^ ■? 7 - . £j 
7 2 i: $ t i ^ £ . 1 © 7 7 -f v - X m 600 bp © PCR g » b ft ft . loxP 
B8 X' £1 g A & Z. -o X ^ 3 C 4: tf* 3* og $ n c . gS^i7 3 (C tss L 7- . Cre 
HAgIg£^iA^-^ 1 h7>^7 I ^y 5 >Lt^iP RHF ? □ - 

> X' It PCR g& bft4'i^/;Oi:SLX, SF2-21 t SF2-23 II o T It . 
600 bp © PCR g& ft . 

2 b C . SF2-21 t SF2-23 C W L X , k h 14q t e r !ft g 6*) 7* D - 7 ( k h 1 
4«rftfefc*!R5TD>7«l*fc*ftiiS. FITC ffiffi) t pGKPuro 7* U - 7' ( k h 
2 2§^fe{*BT>t©fi^7-D^7^^£^it. a - I > mm) z ffi^h 
F I SH ft o /c *g « . R!-»fe<*±©ii5*i!BTDy7tSi«lC F I TC ^ ^ 7- )V t 
D - y 5 > '> y t- )l «i tb $ ft /c ( 13 7 4 ) . * /i . k h 1 4 # Jft (* ^ £(*] 
7'0-7'(D-^^>7^;U) ttF22Sifi fe.f* f$ % fKj 7" n - 7" ( F I T C 7 
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* Jl ) X' FISH 'a o /c PS !- t 131 - 5fe fe & ± :~ N © 7" D - 7 ife © V '7 ^ 

# «t « £ n ( 12 7 4 ) . 

&Jt<D&£**h. SF2-21 t SF2-23 !: « '^X Kfl Si 'J © $e @i * s 4£ - U , Fj 
- ft fe ft Jl <- k hmfSiSfe7'^7^^-i: igJIHs-f ^7^?-©i^i s 
£ * ft © t h A I ft fe ft A -HAC AMR IS c n /c 2: j@ !fi X- $ fz « 

( 31 BE 0fl S 8 ) fchffi#SMfc : ??7*?-fcKg»«& : ??7**-0> 

a -HAC m%k(D%fcm t ± < [5! a K L X - cosYHZ304-lg /c -CD8A h $. © t: 
h 2'§»fe-fcKTtt&fc h Ig-H £ O 1 4 # ft feftirtt SC20 ±© RNR2 ji £ ■? ' 

^ 7 ^T.^-ON^'SrWl-ok: b A I ft ft * -HAC ffi IS 1" © C t # T' § 

* T , ft «] ± IE ( % S£ 09 9 6 ) T" <b n * *g HJ & A Y 7 o - > 4 ffl pa 

4 § ft fe ft ®T fir SC20 Kt it © pi *f £ % Jf T © DT40 ^ ^ 7' U -y K * ft Si "f © . 
(1) t f 2#ftfeftB?r)i£: 1 4 SftfeftBftJt SC20 ^©Pil-SrMT© 
DT40 ^ < 7" U -y 7 KOflfS 
R ? D - > li 7 7 7 h V- -f V > S (10 Mg/mi ) # M RPM1 1640 Jg Jfe T . Y 7 
D _ > & ^ ^ ^ p v -f v > B ( i mg/ml) £ M R P M I 1640 ig Jfe tig ft t 4 . 1-2 • 
x 1 0' IS © S 7 d - > £ g £ L 5S & . « Jfll fit RPM 1 1 640 ig ift 1? 2 0 jjt # 1" .0 . 
&*igJft* ^tC^'J lufcfi: . ? £> 37'CT'iSSiS U Wc 50SPEG 1500 
( /< _ ij > ^- _ ) 0. 5 m 1 £ I* in . ^ 2 H'iUKttDtS. 
^ (D'ik . S iftirS RPMl 1640 ig-ife 1 ml r 1 ^ fl A 1 Ij T 1$ o < U i)P A. , ^ T » 
UirS RPMl 1640 ig«fe 9 ml £ 19 3 # l 3 ^ ^ (j T iP A . 37'C "C* 1 0 RS If S 1" €> . 
^ © & . 1 . 200 rpm T' 5 # 31 ^ L - Jn rS £ ^ tf RPM I 1 640 tg flfe T* 24-48 B# 
ig H "T b . t © ^ , 7" 7 7. h -f v > S ' ( 1 0 Mg/m 1 ) • ^ -f ^ □ v v > B ( 1 
mg/ ml ) ir<6 RPM I 1640 ig ift II X « L . 24 7v « 31 7" U - h 5 J3l C ^> '/ft . 3-4 
M IB ^ HI" & . * ^ *i ^ /N -f 7 'J -y K ( RY 7 □ - > i: nf ^ ) ft h f J i* DNA 
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fe Ml th L X . & T « 7 ? < "7 - fe ffl l * T PC R fe ft i N . k h 1 4 ffi . 2 * Jft & 

#©2** J &&2tt-T^©C£&ffliIg-f©. 

k h i 4 f^feft^itj)]] 77-f v- 

VH3-F; 5'-AGTGAG AT AAGCAGTGGATG- 3 : ( l£ $ % 3 0 5 ) 
VH3-R: 5 ? -GTTGTGCTACTCCCATCACT-3' ( E ?"J # % 10 6) 
k h 2S^fe#^ai^^v-fv- 

Ck-F; 5'-TGGAAGGTGGATAACGCCCT-3' ( |g ?'J § # 1 0 7 ) 
Ck-R; 5'-TCATTCTCCTCCAACATTAGCA-3' (E?JSf 10 8) 

PCR i£ . +r - v +f -< 7 7 - £: Lt Fe r k i n-E i me r ft K © GeneAmpSGOO fe . Tac 
* U * 7 - "fe* li Ex Taq( S ?1 it ) fe m >. N . ^ -y 7 7 - dNTP( dATP, dCTP, dGTP, 

dup) (i m n © t © z m n & & o x m ^ © . s s . -r 7 ^ fk \$ 94'c 

1 98°C10^\ 56-60'C30^. 72'C 30 # fe 35 If -f 7 ;u ft *> . 

£ <b II . k h C0T1 DNA fe 7* D - 7' C B << N X Fl SK ft , 2 * CO k h £ fe ft 
^3$]iL/:tit-^SlTv^: t 2ll?t6, W ± <D % S£ <b , RY ^ -< 7' 
V y K 7 c - > ^ k h 1 4 S . 2§^fefeC2^^«^LtuS:i:{:II 
"c § © . 

( 2 ) RY ^ 'J 7 K ^ D - > !: « Ij i k h 2 8»fe#in O ! 4 £ ft fe 

f* St SC20 ^ © gC <ft 13 £ $e & 
± IE i: ID » K U T . 181 PR 8 ^ Kpn I ( * - >J > # - } T- ttl # fb L C re ffi ft 
A 8 & 5 £ & 3R * 7 7 - PBS 1 85h i sD fe RY ^ -f . 7 D 7 F ? d - > i: h 7 > 7. 
T7 x 7 v h > L , k 7- 7- <r 7 - )V ( 0. 5 mg/m 1 ) # £ T T- *9 2 i§ F«3 jg |R IS Hi- 
fi. fOI, 67Ug#7U-h4#(:^MMBfe#aL(2 4 7 - JlO. 

ft e 11 7 - a fe s ^ X- m 1 0 ' m iz. & © r x* is n t 5 . 

Sffl AS 7" - )V fe 5% FBS i: 1 Mg/m I © 7" O k" x ' < 7 A 7 -f # 7 -f H (PI) fe * 
in L PBS ( 'J >g£M;£ iS ) 4ml i:g»L. FACSVantage ( * 7 h > • -f ' -f 
•y dr > 7 > ) !: J: 'j m «t L . GFP Hfe t S ^ tl S 81 BS ffij i> 60 7 - r -f > 7' fe 
S» E m 'J jg 1" « '<% . FACS T- 7 □ - x > 7' $ ti fi RY Et3 -M 7 □ - > !I « o T . 
JIB f# 3iS 'J i oxP BS] X- ffi ft A £ - o T ^ o C t ^mm ll PGK- 1 
GFP- I ^Hv-tfcffli^/; PCR i:iot«BT'S5. $ h C . k h 14q ter 
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ft |g fl*j 7 a - 7" ( t h l 4 $ ifi fc S i f c y 7 ^ « -i ft ii • F I T c II m ) c . 
pGKPu ro 7" D - 7' ( fc h 2 § Jfc fe (* Br >V <7> JS M t O * 7 & ti& t t$ ili . □ - ^ 
^ >M ) fc ffl ^ o FISH. * o ^ IS-, t h 1 4l!ftftf*ill£l57D-7^ 
h 2 # & fe {* ?5 £ 6*J 7' □ - 7" £ ffl ^ © F ! SK £ fr o 1 t !I J: U . HO — & # ± 
!I t M & iS £ ^ ? 7 7. £ - > ■ k !g M £ ? ? 7^^-OPlfli J t5n5A 
I % ft fit * -HAC *MIS §ff cF ft tz C £ A* & 8b "C* # © « 

( % 03 S 9 ) DT40 ^ 1' 7* IJ -y FUli^Ok h Alifel* a , < -HAC ©f 
t -f - - X ^ i» 7. * - CHO ffl M ^ CO & a 

v 7 7. ES SB S§ ^ a . it -HAC fclAtifcOi:. 152 I r: i ri: S t" . CHO 
*ffl Jjg ^ MMCT i:i 'J 9 a L tz. 

SF2-2I t SF2-23 DT4G ;W 7" 'J 7 F rtrif nig 150 ke V t - H ft 
t Jg * L . 3 > 7 Jl x > h il o /c B# * T" 20% FBS, 1 X - 7 h U il UK . 10" 4 M 
2 .^^yH;j y 0.05 Mg/m! :At; K flsJO L RPM 11640 Ifi tfe 

K £ L ■ . j 3 6Bf^J§SLt 5 ? D ir ^ ^ i^c 5 /:. si M £ .24 ml 

© ill : M RPMI 1640 ig ife IZ g $ L . ^ «0 100 Mg/ml CO # U L- 'J v > T □ - b L 

£ & ffl 25 cm : ' 7 7. X 3 1 2 $ ( 3 - - > ) K 2 ml t'^^al. 37'C T" 
1 B# Ig * L . m m * 7 y * =1 tf> E I" * 2 ^ * . IS * « * » = L , * O 37°C 
T" SSL/ilt'f Mr>> B ( 10 Mg/m! . v v ) \§m tI<tS 7 77 3 !: 
IBfcL. 34'C. 8000 ..rpm. 1 B$ RS CO '£. l> z ft 1 1z . 5 9 D -t ;W £ flU « DMEM 
JSJfe«;»3Bl/. S Mm, 7-< JH-!:tll^l/:, ItS^m, 1 700 rpm, 10 

# £ it l . mmm dmem js «n 5 mi si s sb l Jt . - £ . *s 10 1 <® co cho as 
^ h u y v > 54 H «t u * 2 l . fflt mi as dmem ig % x- 2 0 ?5t if l , ffi un ?t dmem 

Jgifc 5 ml KS» L/c. SJf. 5'^ D ir ;U «: 1700 rpm. 1 0 ^ H 56 L . ± ft 
ti^f CHO !B ffl iff 5 m 1 «: » *m: fi * L . 31. ^ . ***^SL. 

1:1.4 PEG [5 g PEG 1000 (fll^MI), DMS0 ( v 7 v ) 1 mi £ DMEM 6ml 

C5®«3 0.5 ml %riJD A, S 2 ))Glt^ 7 h t'i L < Sff U x CO & . .#.101 
ffi DMEM Ig Jlfi 10ml £ & 3 fi3 *M} T H> o < 'J ifl A. . 37 ffi X' 1 0 # 1^ » !EC L tz . 
)§ m . 1 OX FBS ill F 1 2 ig J«i ( % 7' 3 ) C UK flg £ % ® L - 24 7v Ig H 7> - 
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h 1 0 «[ IZ % it L . 37"C T 24 m R3 1ft fg L- . © St . G4 1 8 800 ng/ml £ S 

F 1 2 Ig Jfi II £ £ L . 3-4 JS BJJ JS |R Jg & L 7z c 

G4 1 S it ft 0 D - > ^ ^ ' y A DNA /ill ,t, L T i g A t VH 3 ft & m 7 7 f v - 
X PGK- i . GFP- ! 7 y -f v - m ^ ~ . S5 H £ IH) f£ CD fk # T- PCR £ It ^ . A 
-HAC £ J* ■ 1" © CHO 7 □ - > fe HH £ L- 7c ( - * l± ^ £ o )«' S K . ± 
IE PCR T? P§ 'tt ^ /: 7 D - > !: ft b X . k h 1 4 § Jfe fa . 2 2 § & & # ft 
H e*j 7 = □ - 7 £ . ^ T FISH ^ ?t t V tl % m A -HAC © ^ & 51 S L /c c ~ 
nb©£Ii' ! b. A -HAC 4: £ ft T 5 CHO M m 7 D - > iM§ <b tl tz t & m X' e 

± < ID « K L T k -HAC £ {£ ft t €> CHO g£ *: 7 □ - - > 7' T' f £ c 

( gg £& #J ] 0 0) CHO iM <b © A . * -HAC © v »7 * ES M ^ © & a 

A . «• -HAC H!St6^/7^X^ffgt^;i!)(:, ± IE ( §g jg 0fj 9 
S ) X' % h tl fz A . k -HAC i«gf 5 CHO & |g , t> V 7 7> ES ffl SS ^ MMCT l" 
«fc 'JiAT 6, 

gifi<b (Nature Genet. 16:1 33, 1997 ) © ^ j£ (I $ p , 1 0 s <@ © A , 
* -HAC r U ft f © CHO ifflBS f> S 7 □ nr ;U £ fg 3S L . DMEM 5ml il !g « f * . 
» 10'1©V9 7 ES M TT2F $: b V 7* V > 4& S !I <J: 'J M * s L . DMEM 3 @ 
St DMEM 5 ml HgSl, Jg L /; 5. 7 D -t ^ i: JO A . 1 250 rpm X' 1 0 ^J- 
m S t . ± ig % ± IZ WL <) ffr < . & M i * -y > 7' II i 'J + ^ is. <' L . i : 1 . 4 
PEG M ^ [5g PEG 1000(fP3ti|S!iSe). 1 ml DMS0 ( v ^ "7 ) 4: DMEM 6 ml C jg 
HI ] 0.5 mi t DQ A . » 1 ^ 3 0 & ?3 . + # & # -f 5 . r CD S> . DMEM 1 On 1 & 
*J> o < U JO A . 1 250 rpm T' 1 0 ^ TS JS L . 30 m 1 £D ES ig Jft i: !g iS L . ^ «D 
7-T-y-«B|ja^SO7 l ciiS100mniVT-b (n-^>7') 3«(lC^at. 
tgft-t c . 24 Of 300 Mg/ml CD G418 Hl'IflSi: 5cH L , tH 1 i§ SI S 

tRigUi-©. Iiift3Dz-^byy A DNA ^Ifi tii U X igA ^ /c li C jc £ 
VH3 1$ifcffi7*-7-r-7-«:ffl^T. i5uiEi:fs]^CD^ fr-T* PCR % ^ "5 . ? bi:, 
k r- 1 4§iftfefn 2 2|. */cti2SJftfe»!KfS«7*D-7 r &ffl^-C FISH 
«: fT 5 . lftib©e**S, liJ W © k h A X Sfe fe «J A . * -HAC i» 6 ES 
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( £ fiS 0i| ] 0 1) t h Ali^fef^ ■ t -^C tffiKt S ^ 7 7 n Clf I 

± IE ( % SE 09 1 00 ) XMS b 4a ■& ES « 7 o - > £ ffl X ( % M. &\ 10) "C- 
iL/:SSt'^^7V^(^to. If £ t L X !i ICR. MCH ( B # 7 U 7 ; . 
* © ^ (3- ( % fifJ 67 - ( 1 ) ) t-I5sn/:?A<*I|y -y 7 7 »7 h ^ 0 * © tt £# 
£ 12 !: i 'J b n 5 8 Sffi IS 35 K £ ^ ^ 5 - ^ * s X t © . & a K * SS.J: # H 
L 7c l£ H 4 £ 4a © ^ V C 7. (i % £ «fc 'J ^ > 7 « o j J 9 A 1 ^ ?J £ t' t o 
( H 0!l 68- ( 3 ) ) . C h A X * # * -HAC & © l Mi * -HAC * 4a ** *l fii IS 1" 
© ES rffi m ft b > 7 V «7 7> # b 4a « . "t *0 *> , t V A I Jfc # A. -HAC 
h © IM3. k -HAC ■tftf'^S^t © ES Mft (i ^ 7 & L X V 4 

6 . T & w *j v 7. (1 {* © E ^ & SK K dMfc 1" © f£ £ t « -If L X ^ © 1 t #3* 
£ 4a © c 

(^J6 0iJ]C2)khAX?ftfe<*A -HAC. /f -HAC « % 1" © # 7 T !7 7- il 

17 © 5t ± k h!A#«^S 

^ 7 7 n C fcMj o «AC © li PCR JBffi . FISH jjj? tfr ( HS&.0O 97). 
fife #! 98). (Tomizuka^, Na lu r e Gene t i cs , 1 6. 1 33- 1 4 3) IZ li Oc $ 4a 7c ffi 
fCi Ui^ftS. £ . A -HAC t S8t o ^ - y 7 " ") 7. !I o Ij 6 t h i g 

A m , k h 1 g fi «i & tf *: h 1 g A II / 1 II * h U © St ± k h ft # # * © £ S 
(i ( ^ life «9 65) \z%l ft $ n tz 13 : & X Ct 12- $ 4a 4 . « -HAC 4«St 6 * ^ 7 ? 

1 g * II . M y I g 1 II S 1/ k h 1 g k II /fi II b ^ 5 5t ± ^ 

(iiw 65) eaten ^ x m n s . 

(SJteJl 0 3) k hAI»fe#i -HAC, k -HAC ^ffi!!t^^ 77^4' 
^ © A -HAC, k -HAC CO^ Efe it 

^r^7V^7^b©A -HAC R k -HAC © ? 51 & 2 t ( fiS W 68- (4)) SI 
£K^ftfcSat-tti*t4. ^ © iSS 51 . A -HAC h b i Mi ac -HAC fe * 4a 4a U 
& L . fSisIt^ -7T.^ri*Mai3J:$tlS. iii 1$ v V 7 % Jf L II fc (7 o HAC 
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<7)<S# li PCR Wflr. FISH M ffr ( sfciS 0!l 97). ( §| JH #ij 98). (Tomizuka h . Nature 
Genetics, 16. ! 33- ! 43) IZ £ W. 2 ti £ ffi I? i: «t U * $ ft 6 . g- /; . A -HAC 
»Jf L . TlfiiT^n^ *7t i: » o b h i g A ft! . t V \g MWJkV 
k h lg A $ /mfl <b 6 % ± 4' k hffiflstf^O&Sli (^SS0>J65) K SE « 
2 ti /c # & T" fit 18 ' $ n S , k - HAC « 8 L . ?R6it67'>^» aft K *5 11 

sth i g /c - k h i g s m & tf k h i g /c m 1 1 fi ^ & 6 £ -± ^ k h m # # 

* (D % & 15 ( St JS 00 65 ) i: IB ISi £ ft tz 75 ft T- fit IS $ ft 5 . £ b C ( H fi£ 00 73) 
C 3* £ n 5 ii «J . A -HAC & © iMi * - HAC £ {£ ft L ^ & & M f 5 ^ 7 7. ft 8t 

L . * H A C ^ S f t * 5 o s fi K ft t i s i I ? ^ 1 1 : o t ^ t T 

4 k h fa A* il £ $ ft •£> . 

A -HAC * © ^ ii /c -HAC * ft ft ft L ■ . + Sfc B M 1" © V 7 7, ft g£ !I « (7 
© £ HAC CD £ £ &ft ? ( H t&m 6S-(5) ) II 12© £ ft/c £ i£ T' ^ H t 6 , ^© 
*ss ^ . ffii£v>?*&iSt<*«lB@i::*;tt5£- HAC tf) £ £ i£ ft *>' ^ £ ft © , 

( It ffi 0!M 04) LIF 86f|t'TD^7 h 7 > -tr - V 3 > S ft k h 2 2 
^rnQfoWrKOv-T-i ^ - X ^ A * ? - CH0 £ffl <^ # A 

v 7 X ES iiffl fl£ ^ L 1 F if & ^ j|£ T' x D > 7 h 7 > - v 3 >2tl/:t h 2 

2 # & feftinrlAf CH0 £ffi fig ^ MMCT il «£ 'J i A 0 7; , L I F it 
£f£*t-fD^7h7>7-y3>^/;b h 2 2 |§5fe|*|^Sl?tc 
- 7 h U DT-40 a - > i8.& 1 50 mm -> t - U 8 ft T* i« H L . 3 > 7 ;U 
i>H:4oAR * T- 20% FBS. IX - 7 h V UEL rl . 10' 4 M 2- * ;U ^7 7 s h x ^ 

7 - ^ . 0.05. Mg/m! 3 5 V imtattz RPM1 1640 IS Jfe C & ft I . $ b C 

3 6 B$^iS« b X 5. r7 O -fe ;U 4 ff$^ $ /c. JffiM ^ 24 ml © flt « R P M 1 164 0 
IS Jft !» » L . ? 6 1 00 Mg/m 1 (D # U L-'J y >lo- h L/;i|^^ 25 cir, : 

7 -7 7s d ) 2% ( 3 - - > 7' ) !: 2 in l T' o ^ a L . 371C T* l n§ BB iS H L . m 
6^7 7/3©Ei:Wi^/:, >S m m f «. m m I . ?- O 37°C X' (S ffl L /c -9- ^ / 

h ^ 7 '> > B ( 1 0 Mg/m ! , ->^7)j8i8ijfi/tffl7 7^3i: /= L . 34"C , 8000 
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rpm. 1 IKS >b fr o tz . £ 0 □ -fcr A iffi fa DM EM i£ M!> !; » S3 L . S Mm. 

5wn 7 -r )l -9 - T m 5S L fc . J§ 3? % . ! 700 rpm. 10 # lal JShfr I . *R Ifil fit 
DM EM Jg flk 5 ml IZ S ?£> L - £ . **J 1 0 7 1D CO CHO 1! IIS h "j 7 > > «l II I: 
£. 'J li * s L , JR Ua 7» DM EM Jg ilb X- 2 13 ft # L . M SSL it DM EM igjfe 5ml '.: © 88 L 
/c. Hfi. ^otA5: 1 700 rpm. 1 0 # JS ^ L . ± * & Rfc K ft O CHO 

s » 5 m l * it *m: m * t it ^ m . -is ^ ^ i s i , i : 1 . 4 peg m m [5. 

g PEG 1000 (IQftM^). DMS0 ( v v ) 1 m 1 DMEM 6ml C'ifM] 0.5 ml £ 
AD A . S2^fl k^'7 K'ifiKf SL;;, * 0 tfc . * Utt « DMEM ig ife 10ml 
4 *5 3 # mi ^ V X n> r> < (J jp A . 37 Jg T* 1 0 # IH If 1 L /c . « & & . 10% FBS 

7$ jo f 1 2 ig is ( % y 3 ) c an kb & as as i . 24 n m m 7 u - b 1 o # c # a l , 

37 C C X 24 m (IB IS * L /i . ■?■ © ft . G4 18 800 Mg/ml tf Fl 2 Jg flb !I 55 SI L . 
3-4 iSHSiRlg* L tz. 

G418 B ft ^ D - > b Y J A DNA rjffitt I T 1 g A , D22S315. D22S272, 
D22S278 tfc Sii JS 7* 7 -f "7 - fc- Puro - I . LIF-1 7'7-f7-ffli^ PCR ^ ft -3 

(Igij. Nucleic Acid Research. 26:3447-3448, 1998). * 0 ffi JR . =f*i- 
■Si 'J D22S272, D22S278 © 2 O CO v - 70 li & a £ ft *» -p /= ** . flfe © v - * 14 
£ T $ n/^ , $ h IZ . t h COT 1 DNA 7 D - y h pGKPuro 7* P - 7' £ ^ 
T F!SHH7^/:t:5. t h 2 2f SSSftBr), 2 jTT S 'J . -r © 

f D ^ 7 - 3is C pGKPu r o 7' □ - 7' & * © ~> ' ^ ^ * s S S * n , ~ ft h CO & 
Skfrb. 1 1 F ig£-?J!T'TD*7 h ? > ^ - v 5 $ n t h 2 2 S Jft ft # 
Wr.-Hr £ 2*S^to CHO Sffl gs 0 □ - > b ti tz t m m X gr /- t 

(^fi&^'J105) t h 14S ^feftBfn (SC20) £ {£8 1" o SttKftli. /c II ^ 
ffl 7 «5 7.-ESfiHRi^© t: h 22§^fe{*^^ (C68)CO*A 

n ii ^ 6 1 - ( i ) c se m z n /=. ^ £ T- • w » $ n /c pi a ft ^ s is a v * m % 

h 14§|ftfef*Kf ( SC20) ^ {S^T o v 7 ^ ESMD fig 4* HKD2- 1 ( % JS §1 
83) X-mn ?ft/:t S 22S Jfc fe ttWi >V (C68) 5 ? D t j^i: J: ij |A t /:„ 

» i* m 5- fill ji& t u ( ^ mm \ 04 ) t-w^/:t 22$ & $ # w £ 2* 
14 -r ^ cHoae 11s ^ □ - > C68-6* jij ^ tz & tm^x ( nm m 35) !i be &, z ntztj 
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S^ffliV;, x<D&9k%h ft tz k : - - D v -f V > . G4 1 S. 2 16 « ft ft . NLH ( CHO 1 ) 
O PCR« flr It # w $ A Vk & ft Efr J-t © ffi ft f! f£ L- . fig (11/^7 
-f v-!iH§^fet*B5T^-(I-po-CJiD14S543-(HiSffiJ6S). 22§ ^ fe ft i: o ^ T 
!i 1 g a 2£ 1/ D 2 2 S 3 1 5 © 2.}f (gJ£0»J2) © St 3.® T? * « . -r © f£ £ . NLH(CH01)1* 
C ^ X 3a ± T © ~ - 73 - © # £ ffi IS e n . j £, (' k hlftfeft^lW7' 
D - 7" % m ^ F 1 SHfiMft t it " /i ( g 0!) 68). SOU © \% Wi £ & SLfcgS, 
45<® (905!) © £ I- o ^ T 7 □ - 7' i: -f 7" U -c X t © 3£ 3l L /c 2# CD % fe 

& m ft & m.m z ft 7^ < 2& <d & & & ft & x ft ? ft t v i4§*fe*ifrjt(sc20). 

k h 22# % feft Br jn (C68) t % A ^> n £ . f *> ^> . NLH ( CHO 1 ) ii 1 4 # 5ft fe ft 
^>t(SC20)Sl/22§^feftE?fM-(C68)r |^H?i:ftftt5: tA^sn/;, 



( HfiisflJ 106) k h 14#£feft Sfrtf (SC20)S k h 2 2 # & ft ft ft fir ( C68 ) £ ft 

i:£ALT{||S?ri/;^^ 77 9/>iif nfcMjob h in ft © 1$ £ . S * 

(HJ£0!l 105) fttz v 7 *ES*Hlfl§«kNLH(CH01)i&» b <D*c * 7 -? V Xtt 

m& ( 0£ B£ fcl 1 0 ) ^ c ^ L 7c 75 ffi J: 'J ^ -3 . liiU'K ( H fig #1 67- 
( 1 ) ) X' 51 31 £ aa tz tn ft a fl J v 7 7 7 h v 7 7. © M. St £ IE K i 'J <b n 8 
ailSKrll' 1 /:. It 307{i CO £ AS! % L /= £JI . 32E © ? V 7 7. 8 £ 

L/c. =Sf * 7 AS ft !i % fe c *; o x m * E ( l CR) a * CO 6 fe CO JI TT2*ffl fig S 5fe CO 
m tt.fe ( il ^ ) IS © f> n £ ^ >' 7» !i J; 'J I'J S c n o . IS £ L rc 3 2 E co 9 o % 
fetiBgib^JiSfefeCftS. 1" & *) . ES J5& co m IK © 12 <sb ti -5 fi ft {i 1 4 
E T- * o /c. lOgSi'J. k h 14S ft Br Jt (SC20)S tf t h 22§^feft 0r 
(C68) [5] Bf !; ^ t © S tt tK ft 1 0 . *«a6?Xffiv-)^ ES^ffl J3S « 
NLH (CHOI) (i y 7 1^1^^1X1^, f tt. to h "7 7 * lift <OJ£ 

4^6~ 1 OaS ©NLH (CHOI )* * * * 7 v ^ 7, i 0 « Jfll L . IfiL « f © * M k h 
W^D7'J >gg&t/7 0X^g7'D7'J > a £ « £ ( H fig ftf) 1 4 ) , (m 
^J32). ( ^JBEffl|85) -IZ fl6t^EL!SAi£T-SJi L /c . £ 31 £ 3fc 29 C t . ffi ffl Jgf © 
k h At flli . V fH R o K A m ^ 7 ^ 7 7 LfU ffl IZ T «J It, $ tl /c . i§ is fi({i 
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m 5 n 1 1 % 4* i N ~ ? a a $y t> tik its cf n /c # . t cd jg s «i t h a m «k ! J (R *>> -3 ,. 

2 n 6 % £ fc h fit ft # ■? # . fc h II f@ t v 7 7 A $ J; U ffi j& $ n 6 i W 7" 'J v 
K ffi (* ^ ? Ufc i L t ® (J i: % S L T p o : > «: L ' '« > o , 1" Jb *> . - 7 
h D DT-40«B AS H £ L k h Sft fe ft ^ 9 7. l! ft K ^ X flS 86 L - * © fc h 

> - v 7 b © C68 SFr # © © ? M it £ ( #1 68- ( 4 ) ) CEIiti 
fcSStl^iitS, r © £ £ . C6S l^^j^U ^ & £ £ T & v 9 7s % fit 
# fit & S *l c . ^'^SSlIfc'Wo C68 Br © ft- 8 P C R SP *fr . FISHS? 
.«t (H&fl'J 105) lU'J^jnc, S <b S^^SSi l4#^feft 
gfii(SC20)r^^L^^tog1-*V77.^^i:^E1-€)-^!lcJ: , J. C68 Br 

. SC20 fTjt^dlBttl'R^I-oV^ 7 & fit ( C68+ SC20) £ » S d !: i ! t'^<), 
^ 7 7 ikia ( C68 + SC20) IZ S3 (} 5 k h 1 g A II . 'eh !g h 1 g A II / 

Ilj^'niiU bffift#?©^i;i ( HfiE0!l 65) i: IE® £ nfc 
51 It. "c © „ 



2S 



{if* * 


k h 




1 t h A I 


I v 7 7. A m 


(mg 


C- i 


840 


90 


, 1300 


150 




C-3 


560 


170 


470 


370 




C-12 


980 


650 


1700 


440 





( 107) k h 14#&fe ft St (SC20)&tf k h 2 2 # $ ft «r ( C68) £ « 

& -r 4 a a t* m » s*b . * $ a e ? % m v 7 7, esja us % & g * ± v 7 7 is ± jg 
1: a a t -c ^ ss $ n /c * * 7 v 7 7 <b © HSAft a w t h rA ft m £ ;w 7 v h 

- V JR w 

(SgfiSfi»J106) TMESIS ftH^? 1 ) 7C-10 (NLH(CHOl)tfcl*. * * 7 $ 
30£) ft L T HS.A II «fc Z> <Ji g fe ft -3 /; . PBS !I iff m L tz k h 1(11 rfi 7A7"; >( HSA 
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V 9 v , A3782) t 7 V a A > h ( T i lerMaxGo Id. Cyt rx) t i£ £ L T 0. 25mg /m i 
<Z>HSAjg ftt £ US! L . -r £0 0.15m 1 z £ T CO g+ 3ffij m C & 0. 05m I o o 2 0 ft I 
. 4 & 7j@ If. C ffl 0 ft g L x- CO 2 1 B t£ IZ 2@ g CD ft g £ ft o 7c . (^£1^61} 
*6iMi d£fiS0!l66) Hffii^ 100-fg C ?fr ?ft L 7c M * O fit HSAfiift jg jg £ IS 

■it. *g^^ia75!i*-r. fitHs.At h mi*ieg©±^* J BiB ^ n/c /c o. £^ 

!: 30 a B K PBS C jg fig L tz HS A £ & & ft g L c {% S£ 00 66 ) C ^iw>-f y \) Y 
- v ^ 32 L ? □ - - > £ ft -3 7c £s II . HI © HSA15 g &S k h u £1 O k h A f| 
£ £ * t ft * O - > £ f § tz . 

mbCSIJ: 'J. - 7 HJ DT-4 0«B SI i g ft L /: t h^feftJ: UiSt 
ft k h 1 g A 01 (i HSA t ft H ft iz m £ t ft . tifc*>*«lfiSiT-*4:i:* { S$ft 

/C c 

( H MM 08) k h ) 4# & {* 9r X tf k h 22# % & * g?r £ ft ft 1" ft & £ 

fit # fi $i . /c is a a ? * » v o * ism £ ft g * ± v ^ * « ± & c a a l t # 

( HifetfJ 106)T*flFK £ * * 7 V i> T.C-12(NLH(CH01)S3fe. 4 ^ 7 3*99%) 
CO K M. <£ ') ( Tom i zuka h . Nature Genet i cs, 1 6, 1 33- 1 43 ) C IE tfc $ n tz ~B j£ T 

e ii & * is *t m m m £ a m l tz « «*t^iiiiia*^©sftfe<*if>y;i/MK&tr 

FISH»tt lit Ton i zuka b , ffl IE ) i- 8 ^> T o tz . 50$ O & « 4* « U i» * . 
k h COT- 1 7 d - 7" i: ^ 7" U ^ -f X 1" ft 2* CO & & 0 tz % * 4 £ O ^ Ji 
21ffl {42S)Tv* o fc. 1 ©2*©Jfefe*fr)i li^t ti*'ni4#ftfe*Br^ (SC20). 
22# ^fe^ifr^ (C68) % A b ti ft . 1" «c t> . Sm^^^v^T.^^Sgii^ 

(mmm kh l4S^fei*g5^»T>n7j!.t>'kh22S^fe^gp^rr^£{S 

AlT^gL/:*^ 7 7'J^A^fl)ffiariS ( GM2) (I ^ 1" ft ^ 5t ^ k K fit {* 
( H fiS 0>J 84 - ( 3 ) ) T- ^ /c ^ W yj K - v 96we I ! 7 U - h 4 ffl ^ T G4 1 8 
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tfST X' SIR Jffit L . r <D Jg- $ jgt * & ( $g m 84 - ( 3 ) } :i $ ELI SA 

!I X 7, 7 V — — y C L 7z « K ^ ft ffl j£ !: T 7 □ - - > 7' L, , ffi ft il^-f 7" 
'J K - £ 11 * □ - > ft fz . ig % ± ;H * © ft ft £ EL ISA i; J: -J i M L . t§ b 
n /c ^ y 7 o - ^ 4-jt ft a< GM2 C £ 1" £ C i: £ HI gg L . 

& ± © £ £ <fc ! J $ * ^ ? v ^ t. !: fc ^ t 1)1 $1 Ut IS CO # > C V ii -> K GM2 
Pi 1" 6 % ± t h }Jt * it £ ^ -Y 7' 'J F-7//'#bno; i^'Scft/;, ^ <b n 
tz k h ia <k !i H I V * 7 y - 7^ t'OSSf ^(D *'J ^ Jffl ft £ ft S c ' 

(Hiffl no) t h i 4 § 5ft e 3 # m k ik a t h 2 & k t & n 

-$ © ftSMtelfJL fi$J3 Xft v 7 * <b ©II SB fit HI (asialo-GMl) !:»t 

(H5£<*'J85) X'ffS ^ n/; Tc 7 7 7 HK232 !I >t L T , as i a 1 o-GM 1 IZ «fc 5 
ft S £ ft' - y c « 7 -s > h ( MPL + TDM Emu 1 s i on, Rl B 1 1 mmunocheni Research 
Inc.. R-700) £ 2ml CO 7 □ □ riwl/ A ■ * 7 J - Jl (2:1) IZ j§ || L /c . 2ml 
©^DDjAi'^y-JM2:l)i: g£? L lug CD asialo-GMl ( 1S0SEP AB. 
65/12; i: <JI L . £ T a M 7 7 /, j i; ^ L , □ — 7 ! J — i ;^ # 1/ 

- * (I T f£*# * i* /c . PBS £ 2ml SMLfci Vortex 5 - £ ffi t> T % t < 
«SL. SSStiUL/: (Gg4-RlBI) t CD 0. 2m 1 ? v 9 ^ 500 y g 
C0Sv7a CD40Sfi;i: tiiZftgL/;, 1 S1H & !: JS IflL L . ( 31 M m 84 ) C 
fit ^ EL 1 SA C J: •JSt#ffli©±ff4«IBL7 , c. g 2 31 & !C S » fR ( Gg4-R I B I ) 
^SKUIi^gL. raB*fi:5A£g©Sfi«A.khlL-6fe^Ti:a»L/i. ft 

ft 3 B ft II M M £ IX U l±i L , ( m fil 24 ) IC ffi ^ jffl flg St ^ L . 7" 'J 

F-vBSl/:. 96wel ! 7* U - h ^rfflv^T G4 1 8 * S v li G4 1 8 i: puroraycin 
#STT-3SJRiSilL. -f cDig^^^CDttf* £ (HSSffil84) II t£ EL I SA C T 
7« ^ 'J - - y 0' L fz . S /c 0.1 5mg CD asialo-GMl i: 1 . 5mg CD 
Gaiaciocerebrosidei: 1. 5mg CDcholesterol £ 2m 1 £D ^ o D * ;U A • 

— (2:1) i:i»LeSO/:a, 100ml CD PBS i^S^SaL ELISA 7*U — h !C 
1 we 1 1 S /c «J 1 00 At I # L H flHb L /c , S! L 7" U - h £ fill JTi L T EL I SA 
lU57^'J-->^^o/: . J; 2 M ^ CD 7. ^ U - - > ^ T* PS tfe t ^ L 
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7c we i i CD m J]£ £ 9 C - - > 7' L iz . i7i as i a i o-GM 1 t h I g.M -Di f* £g ife ^ -< 7' 

■j k - v is n ± 7t 4r h i v m & m m t s t& £ 7 □ - -» -< y * v y - iz £ <j m 

9s L /c H 1 V ft m %k m m iz it * H I V ® & Sffl flg (- J: ijggjot; ^ D - 

t^HJtfftl/W^'J K - v 1 7 d - > £ ^ /c „ 

& ± <D m £ £ >) * ? 7 Jl 1 c - 0 Z IZ & ^ X X' $> & Asiaio-GMl C 

ft t o to ^ t h £t t* M 3£ ^ 7" U r - ; v a* ^^n/; t i§ <b n 

/c k S fit I* li H I V £' CD \t S ^ ^ <0 f "J ^ # «g ft £ n •£> c 

( H 2S 0'J 111) k h 14g*£#gB#Hr)i-&u t fc: h 2§£fe{*g(5#|£r)T$;{££ 

tsfis te-m & m % » ~ 0 7. ^ <b <d t t- tnf - o k *t 1- 5 ^ ± t h ?n 

ftiS ^'f 7!) K — "7 (D EX $ 

( SJ£$J 35)TMflidn/: 8i^O Tc 7 0 7, HK4S2 !I ft L T . ( ^ S£ #| 84 ) 
( H B m 85 ) CO ^ i£ !I ft i ^ . k h TNF- a £ ft g b ^ 7' 'J K - 7 ^ ^ |j L /: , 
PBS ililSL/c TNF-a gi?:|]i©7v^^> h (Titer Max Gold. CytRx) 
t £ £ L 1 ^ /i U 25 m g ft g L 7c . & 80 FJ S! iz t> 7c o TJ 2 3 i@ IS H PS 
T-Mtfio/;SI, in # a Jg ± £ 5f IS £ ft 7c 7c <£ . TNF- a M tD Z M 
Kl-il?ftgL-, ( H fiE fiW 86 ) (; ft o T ^ -Y 7' U K - v £ fj= S b /c . Si # Pi 
9 :i ;U © ?S St £ 7 D - - > 7' b . m TNF- a k r I gG / * Jfi £ £ 7 0 K 
- v % i 7 □ - > t# 7c c 

* m m m x ?i m b tz ± x v> t-u 'a ^ . ft 3* « «k u & t n & ^ o * = # % t 

ife ft ** ^ /c I* © if ± co it e ^ ^ % m ■$ h * * 

* ft »J3 «c «t «j . * - * tz ii m vl (d ft & yk fe «s & tz it * cd m y\ * c u. w l . k 
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Vk & # t tz & * <D Br n ± (D m B -f % % II T © 4Mb # ^ It £ ft r? SIB flg # ffi fit £ 

* fg ^ <w «t U . 9 U < H 2 & © ft B ft 31 B ? # : £K 135 $ n T i > s # ft £ & 

■14 £ « ft 1 6 sis $i m * n . fisa^ti/crtHttife^fciiic^fctttgK. 

CD 31 e ^ % £ t 1 - £ tz It $ & CD ft * & fe ft h 6 i Mi -f CD $r 5: & A $ •© 
£ £ «B 8S i: L"C*IEBJi©*BII!&4fUffl-rftC 2: !: «S: U . #-3L/clii£»©fl.* 
& & 6 I Mi ^ CD B?t # £ ft L . K^*Jftfe#*6^li-t©»T^±©ae 

*i^^7^k *§ Ml £ /c li «l M t: « ^ x . 

!: i 'J. -rCDg^t IT V^ty^ft izfe&kVdn *m&? Z> Z t tf-T- * 5> . 
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1 . & £ <* n jfc ft * m fe i* * h i Mi x © Er 4 £ ^ 1" © fJD US © .ft ™ £ fe T , 

* O T . T IE © I II : 

■fe ;!/ t © U £ <: <£ 'J t§ [h] *g ft * 5a $ © £ ^ ^ fij §? # £ & fe # ^ s ^ 
te-t©^)T£f#A5-£©I;fI. 

( b ) ftj is ti i3 ^ ft a a m © m i m« si j: & i ^ -c . iiiE^3fc»*{**s^ii 

r © St © 3r M © gp ffi . & a' / X fi lu IE IB PH ffl ft A & ¥ © £ ^ jUffl fig C & 5fc 

t 6 % fe # © m m © m m. c m m m. ft a «t <j * - y t -r > * ^ ? * _ ^ 

if At.5: M:i 'J. gy IE 3r M © fit £ v - ^ > y £ SI -1" I g , ^ J: y 

( c ) iu is m k& ft a. a m © m i mi b§ !- & ^ t . m ie # * & & # & © ^ it 

* <0 X ft to ^ - * > ? Z & L tz ®tiL IZ X V Z % & X * / $ tz & & £ 
4 if U it) o I II 

4 £ tu IE £ : & , 

2 . I g (a) SU' (b) 4:e/i«»©tBR!SiftA.a*©K^«BBS4± 
*3 fi§ H £ L & . X n ( c ) fcft$K#«lKtt©£S. 

3 . « » © *l E ffl ft A a ¥ © * » jfe # . g 4' o *f £ & £ # & 6 tM£ © 

* * a * s i ie « © 2r & . 

5 . ® ® mm** m Km® wm-c z, & m*m 4 ie «c © ^ a c 

6 . fft % m # t h jy, ^ © Si ^ © ft! fig T- * © IS * If 4 IE «£ © £ j£ . 

7 . * - y r > y ? ^ - *Jf D yt 7 |g yij fe ^ ^ _ IS^-yT-^^^^ 

^ * - © If A i: «k U 15 SS r d ^ 7 SE *'J M a © 3 c « A $ ft £ IS * JR 

9 . $ - y ^ -r >^**-**gBtfcftjtwfflft*Bas0r)ffi is £ ?IJ 

M $ - y x -r "J fiu HE ;^ fi R H D*j ffl ft A # & © SJ 
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m E ?'J *»* iTr M © SB fix K if- A $ ft 6 gg * Jf ] £ ,& © 75 & . 

10. sp ti K n w *§ £ a si jr. © is ie *y ^i^-t'r^ > # * ? $ - n 

n a i: ID Bf c * b Pli ff- a tS :i . ft g 65 sa $ * £ fg ^ x- £ © * ? 

tt%«6H^Oft5: t i: i 'J . $ ft ^ II ft m $ A P © !S IS IE ?'J * s * A $ 
ft /c $ {5 o ^ X ft * % £ ft * © iMi © Egr © % % « J: / £ /; .te Ie 
BE £.if L «> 5 K # E 9 Ett © # a. 

11. 15 g # . % %% CD ft & m & ft Z ^ 1$ ^ <D m (D m X- ft ib n z> t <D V & 
Z If * II 1 0 IE m CO 75 : & . 

12. it&Ofl-at&fetttf. M©£%!ffl5£c&©ti*IfniEf£©£& c 

13. |^H©£!&*SkhT-*©t&#Jgl2IE «©:££. 

14. &»©fl3fc&fe#tf. ^S©£$)E£3£T'&©Hi*lIlllE®©;6-& e 

15. ^ ffi © £ t: h««fctfv£7.-C-£>©!g#J114iEK©;&i£. 

16. *S ffi # . ^3fe»fe#&6iMir©WJtfctBraJliJftA.a¥©*^|iffll!Si: 
E& * 1" & 5ft fe ft co ffl x- ti t) ft © t»©"C'*&gS#Jj5 10IEtt©^a. 

17. $ ft ?f Jl W *fl & A P ?!? C r eMmX2>Z>m$mQiZ$LCD75 ; &. 

is. a5{aws«jiiag6A»*©igaifiEj"j* s L o x p e t- * s » * s 9 ie 

tt©3T&. 

19. ffi iFj $1 g a a ^ co m ^ si a* e » ae a§ ( Essa us ) t- * © is # if 1 ie 
* © # s . 

20. *! 1^1 SI & A. & ^ © i6 1^ ffl & * 5 - 7 HJ DT-40Ji fig X- & * si * JI 1 IE tt © 

t 1 *ffl is t as a -r © x « % $ h c £ o n # n 1 ie © co 75 a . 

& ia as- © a* ft # . v-*-i£? ©»ai:i^< t> © t- * © m * is 2 1 ie «t 

CD75&, 

23 . v - * - 3i b =5- m m m 14 $ & ? x- * 5 n * 11 22EE © © # a . 

24. v - 77 - IS? t!" 7 > ? y tf & ifc © & fe $ ft $ > A 0 fx (green 
fluorescent protein) j8&?*5tM£-f©&gfl£ifi{B?-T-&58ff#JK22 
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IE Ift © 75 : m . 

25 . ft * & fc f* & & i Mi © Br * s k h £ & T- 4> o.Ig * $ 1 IS fflc © 75 : & . 

26. &^$r,/c^3fe^fef**ctMi-rOrr^^{Sr^1--6^.>< b m®j (Dftm75 : & 
T'^ol. TIB ©IH ; 

(a) ft-3fc&£{* ^fi^©tfrit ^Oi^Dt^H^L. iM?Dir;Ufc©Hi£ 

(b) BulEfBIUffl&A&^CiSi^aij&Kfc^T. luiE^*5fefe(**5>i>lirOlfr>T-OF/r 
M©gSfe. £u v V3£fiiuIE*@i5]*fi^ ASJ^ffliSi^SBIISc: E&*-f ©&fete©FftM©gf5ft 
i:fflRlfflSA!:J: U^i'^-iifAts: 4: i 'J . 15 IE #r M © gtf {£ c - — at 

> £ 2& t Ig, 

(c) iuIEtBIUffl&^a^CK^Jfflfi&KfcH^-c. luiE^JfeSfefeftfeSiMi^OBT^Ov 
- * > SS L tz gP-GE *J ft S X % iS X U / £ tz ItB M £ Sif L © -5 IS, & «fc 

(d) IuIEO^^ s /c lifSM I; /c^*5fefeflE*,siMi-?-©Bffl- 1 fe^tf5 ^ d -fe 
ft^L. |j5 ^ D-t;U4: ©iS^i- J; ij , iuiE©*fci/ciie^fc£ I; 

6 vMi * ©Br 4Mb £ Site* fill's # k h JfiMfl§li;f£A£-£©X?l 
£#friluIE;Si£« 

27 . x g t £ ) « j: tr "( b ) g /c & » © *g [5] & & a a S* © H Pi ft % ± 

fli M 14 £ u tz & . X S ( c ) £ ^ o m * Jg 26IE &CD75&. 

28. ?I » © ffl II] jjg & A a m © ^ iMffl JS£ *s . S4i*|-3Ejfefe#a6iMif C 
Bf ^ ' « £ T © t © T- * © It * II 27 IE tSi © # S . 

29. ^-^x* - # xD*7iE g^-yTO^'^ 
? ^ -.© n a li «k I) S5 E t o y 7Ey'J* s flFrg©S5ffiK»A£;ri5ij!#Jl 
26IE $£ © J? £ „ 

30. x o * 7E?J©»ASn/cg|5&{:fcfcfc£ifLfcsf|£#8 2 9IE © © 
£T £ . 

31. - ? f -f >^***-* s S<&ftgflm«ABS5©ig!8E?»Jfc£*. 

& BE 7'J ffi S ©.» ffi K H a £ ti © IB * m 26 IE ftt © 75 ft . 

32. 3Bffi!|§||fl*Jffl8l*B3R© & ® Efllfc^fc^-y-r-f > # * 9 S - & 
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9 - & m ® w & x ® m (D m ^ w m i- m x i . m se bp & a w m & a # * s 

tt^^^iiliDoCi:!;^ »J . gP{a^S6*Iffi«A.»«Offi IS BE 3»J i*IA2 
n /; g< {ft !: « ^ t ft- * & fe ft * § in (i r co Bfr © % *J «k 7 JV S /c & $5 
Jl**-tfLOSW*JS3111E«t©^!S. 

33 . Is & * s , tl & CO ft * % ft h 3 iMi * CO Wx K © X- fr ti © t CO X * 
© IS * II 321E tt CO £ & , 

34 . K ffi * s . ft- * % fe ft *. © ^ li * CO t *b m m « a a& * £D ft ^ *ffl j& (; 
£*1"*&fe#0S!T-ff;foft£fc©T*&5§tJjUI32gEtt©;&ffi. 

35 . gPffiftg6*JfflftAg£**C r e & * T' * © lit * 31 3 1 IE ft CO £ £ . 

36 . gPfi[^^fi*JfflftA»3S(DlSIttSE?'J * s L c x P S ?<J T- & © IS # Jg 3 1 IE 
t£ CO 7? & . 

37. *BIU&&A&m©E^*ffljfeas&'!£$*8B!!& ( ESSffl j£ ) c & © If # J]| 26 
IE St CO ■% & . 

38. m m ffi & ?t 9h m (D m ^ m m - v b v dt-40£b m x h © ft * ji 26ie «e co 

39. X&K ±V / &tzli.&m* *b tz ft h tomft * % 
t'16l?:iatoIi^ b K £ t? Sit # E 261E KCJS, 

& «a a§ ® ® a a* . ^ - 7? - a i= ^ co ^ m !- s o < t, o t- * * a # js 3sie e 

CO £ •£ . 

4 1. v - 77 - a B ■? a* g #J it £ 31 a ^ X & © II * JI 40IE ft co ^ a . 

4 2. v-rt-afi^aitfy^^yfcfc^u^g^W^jf ( g r e e r. 

fluorescent protein) « & h © l ^ It t CO & g ft if £ ? X' & © IS # II 40 

IE$£co;£i£. 

43 . IS ( d ) K *j in x . fflraffi«SAa*OK^iNBlia*»c,5^o-b;i,fe^ 
SS L . & 5 * □ -fc ;!/ c co Is £ i: «fc (J . SHE a <fc / £ /c 14 <E AS £ l; 
fcft-3fc*fefc*Si.Wi*0»rfifc CHOiHB fii:»AL. * O X . s£ CHOiKD fl& 
bS^Dt/l/JrffSL. |g 5 0 □ -tr ;U £ co Kb £ i- i y . 3u IE K £ J: / 
* /c It $s Ji £ £ l; /c ft- % & ft £> & i % (4 CO Wr Jt ^ -fb ^ fig fil f<f 1" 
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44 . 5Mk#iiittfewi"SHDiia a* e ft » m j& ( es«i ua ) -c- a a is # jb 2 6 as m 

© £ £ , 

45. ^ ifc & {* & o t r © ISr # b b & 5fc 1? & 6 g| Jl 26 IE 3$ © & , 

46. $n/;^$^feft*i,^lif(OSr^«:§j?to^k h SJ) tl © ft^ £ ;£ T- & o 

-Z . TIE©I*M ; 

(a) #*&fe#*SiMi-?-©Brtt£#i;5 ? D -fe ;l> f£S8 L . §2 ^ ? □ -t ;U £ © St # 
!i ct 'J *Sl33 81&*.£&m<&iS fJfflBg^U IE ^{^-r ©St# ^^Aeit^I 

(b) iriiStll^&S^jaPOiSt^ilifflfiSI-SS^T. BulEtt*&fe#*StM£*©Srtf©/»jT 
i:i^ligAi:J:iJ^^^-^AT4: i: «J . itu IE M M © gfl ft K -7 - 4 

> * 5& -r in. 

- 4 > ^ 4 L & gpfi: <: « ft s X % *j i tf / * /c liBffi ttifUSil, 

(e) luIE^k h M&ift©*ffiBS©t£ t . HIKD^fc L/c5feSffi9Pi:^*E 
tan 

fc^i'lSIE^S. 

4 7. Ig ( a ) £ <fc V ( b ) fc«£/c£S&©ffllHffi£A»3i©;6^«lll!&fc± 
SB !i £ 0 % . I g ( c ). & 5 ffi # Jg 46IE «i © £ £ . 

48. ^»o*§iRifflgiAa^©sv^aiiia* s . g & 6 # * * fe # * s im* © 

l£r « 8 1" S © T- * S Hf # £ 47IE « © # £ . 

4 S . ^ - y -r -T > V ^ O $ - A* x □ ^ 7 IE *<J £ £ * . S^--5rf--f>^^ 
46sE © £ 

50 . f P ^ 7 $Z M <D m \ Z ti tz ® & X & * * V' L ib Z ffi # ft & ® <D 
7j & . 
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si. $ *t ~t -i > o ' * o 5 - & 3 ii n & w m ft a m m <d m m. se ?y * s . 

g ? - ¥ x -r >.^'^^-iD}f At: J: <J m IE SB & & S W & ft A 8# ^ © 
IS 8E ?'J * s F/r M © ffi &. !: ¥ A 2 to i> If * Jjt 4 6 12 «£ CD £ ft . 

52. g& fu if# n 6*1 *i ft a g£ m cd m m ie ?y * # & * - ¥ 9 * > y * ? * - © 
m a t m st c * s ^ (i rip a & ;~ . & * %m.x- % $ * 2 

^-4*Blnlffift^a^©g^fflliaJi*AL.iuiBSBffi^^fl*i3£ft^e*g 
tl tz SB ft !I tJ ^ X K % & -£ # £> £ ^ n * © CD ^ £ fc' <}; V' / £ tz it tc 

h m #. m 52 s£ © © # s » 

54 . la ffi , # * % £ f* *> S iMi © $? # ffi [1] Hi ft A a ¥ CO ffi o ffl M (i 
£ * 1" 6 & fe # © H X* ft *i 5 © T- * © til # 3@ 52K © ;& & . 

55. SB ft ?S g 65 #S ft A g£ H * s C r e & £ T* * S If # Jf 5 l IE «£©£•£. 

56 . g(5 © A 63 MB. ft A B ^ © U ffi. IE *>J * s L o x P ME ?ij X £> © If * « 5 l IE 
«£©£}£. 

57 . tBrafflft^a*©*^ffliia* s E'fts*«efla ( esji & ) x & © tn # $ 46 

IE tt © 7j £ . 

58. ffi ffl ft a. ss * © h ^ an us * s - 9 h u dt -40*bb gg -c* h © it * m 46ie tt © 

5S.. ^*«iU f /^/clilsffi'fe&l;/t^*»!fe#*4^{i-t©Br^fe^ 

isa £ s a 1- © i ?i £ ■ s ^ s v is * ii 46ie m cd a . 

60. ^jfefcitr/s/cJiSi^ifeb/c^jfejfefe^is^ii-?-©!??^*^ 
t'«Eo2a* ; , ©s|i:io< t © x- * o n m m 59 15 m 

61. v - - « to ^ * 5 m m m 14 s e ^ x- * s if # xg 6oie ic © ^ s . 

62. 7-*-I{i?*^7>i'7y4i£D8feS)t^>/^| ( green 
fluorescent protein) ifite?&5iMi-?-©&£#i8£ : fT-&5afi#lS60 
3E © 55 ft . 

63. 11 ( d ) c « ^ x . ffl (rj ffi ft a a ¥ © s ^ m m ^ 5 ? □ t ^ t & 
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3S L . U 5 9 o ir ;u £ © Sit £ II J: <) . 35 IE *J «t u x ' / £ * li $s @? £ * l; 
/:^l$fe*J)OlMif(7)|^HH0lli:^Al, #<^T'. g£ C H 0 US M 
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fiS li & A $ -tf 6 II # Jg 461E fijc © 35r & . 

64 . ^k h ») % £ * © »H IS . * J . E^/=iiESiiaS3lfc©JSSI«BI!gT-*SIf# 
Jf 4 6IE ft © 3? £ « 

65. 11 k V ® %d & 3k <D ffl . 5 /c f& {* £ * © IS H iffl fig X- * 5 IS * 

66. ^ t h»aS55©jtffl|jg* J . ^i B L^*©^^5 : ^8gT'*-5sfi^Jl461EK 
© £ & . 

67 . ft ifc & & & £ tMi ^- © Sfi ri* k hS*T**>4IS*W46|Elfi0^j£. 

68. #*ftfefc&6lM£*©»ffi©fcffelw.fc USi;/:»fe#»fr-t«!l 
t4?f k h tt % . 

69. * % II J: y 4 i; & fe # m Jt **, 

( i ) v-A-igf siiff d y 7E5>J. iJUVJfc l£ 
( i i ) ffi ^ H W *fl & A B $ © if- li IE jnj 
£ W ^ © t. © T' & © lit # Jfi 68 IE «£ © ?E k h £j ^ . 

70. >t & © ft 3fc & & & & © ^ li r © K # © H © is II J: HC/ci^A 
71. 

(i) 7-^-I£^fcUlffn^7ie JiJ-. J: / £ /c li 
( i i ) §P W M & ^ 81 ^ © 1" IE £0 

fc*f-r6fc©-C*5i8#JS70Ett©#k Mi^. 

72. $&;lft££&-ft©{£8*>\ #k hSjMJl©&|*II;fe^T&5xL/ct©T'&© 
iS*«70Ett©|f k 

73. fflft*.fl-3fc»fe#a*k h**T**S8S*S70|Ett©^k hMfeJ. 

74. ffl«a.0-3fcjfcfe#j&*fc h 1 4 ffi&fefci: th2 Sftfefls* *T** S gfi*Jg70IEtt 

©^k M^. 

75. fflft*.fl-jfe»fe(***fc h 1 4 k h 2 2 S»feflsS*T-*6 5**JS70BE 
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W(D# k h Slife, 

JI 70IE $ CD # k h m % . 

7 7 . _ as $ a # m y& fe * a* k h m m m m m ? t g ^ « s & ^ * ^ i? it * 

If 7 01E. fie « # k f li &) . 

78. v ^77.-C-&5IS*JS70iE«©^t hlbfe. 

79. ^?«?ST'*SiS #Jg70IE«©#k hKj«g. 

80. 9 vT"&oifi*Jf 701E«CD#k hlJj^ 

81. k y^T'*S»#JB70!Ett<D2E k> Kite. 

82. *ST'*5I8#Jl70S2tt©lf k hli)^. 

83. -7 h 'JT&S»*«708Ett©lf k httte. 

84. 5fefe#*SiMi*<D»rtf £ « «fc L* / 5 (iisSili D £ I; /c iffi ft A ?fc 
(i)v-i3-i€?«iD t TD^7E?J. *5 «t 15 / £ /c 

( i i ) m & ft m w sa a *. §# ^ cd i?. m be jy 

tfiA^^. o . k h & fe # cd & < 1 1 - $ cd m ® f c £ t s in IE m & *. 

85. il^T'*f*^fefl:|)6lMjtroSi)i^afto^St'©oX. TIE 
CD I li : 

( b) iuiEfflrafflftA.«i*oat^aBiia{i«v^"c. is ie vm* 
i-5*fe#omM©iP{at;t§i?i3iaaA!i«k u * - y t < > ^ * * * - * 

SAtKM:j:'J, m IE ffi M cD 3 itL IZ v - * > £ 1" X g . « «t 
( c ) 15 IE ffi |5] & e A a ^ CD £ ; ^ m M iz is ^ X . 15 IE ft 3fe * fe i* & S tMi 

5 18 

fiu sE £ & . 



206 



WO 00/1 0383 PCT/.IP99/0451 S 

86. k h 1 4 6 i, Mi 2 1 #i£fe{*ii5fter)-t: > h d > 7 @B «fc r J3iiL'ft &tfim® 

? $ -« 

88. Sfefe#*$i.Mi-T-0fr>i OK £ *J «t tf/ £ .'2 M !I i: 'J £ l; /cfflft 

( i ) v - # - M B * *J «t x □ ^ 7-SJIJ. « J: / * /c li 

(ii) 8Pffl&gfi*li!§gl;lKIS0IgSttE?iJ 

# A £ ft . i^, kh&fe#0i!>&<fcfc-g&©««4:£fciuiEffl&A 

89 . k h 1 4 # & & g?r & cfc 0 1 ' k h 2 2 # Jfefe#(f 4 # OH *S88 

90. k h 1 4#$fcfef*Wrtt*5J:tfk h 23»fe<*Sftffc£fcM#JS 88IE 

91. k h St # £ 01 31 £ ? J: tf k h St # H II A ig £ ? * £ IS * W 88IE 

92. k h fit # £ If it £ ? « «k tf k h »i <* 6 0 * ilfi * * £ t? W # Jg 888E 



207 



WO 00/10383 



PCT/JP99/04518 



CM 



X X X # X X X | 

x x • • • X X 

x • x # x x x I 

I 

x x • • # x x If 

X X x • X X X 



^ CM 

D 

<N — 

nf -Q 



I 



X X X • X X X 

X X X • X X X 

X X • • # X X 

X X # # # X X 

X X • • # X X 



^ ^ ^ IN VC C^. 

O r- — rn m in 

rvj — _u ^ CJ — — 

W W ^ ^ c/] c/3 



sb £ f+ 
a -h iH 



1/71 



WO 00/10383 



PCT/JP99/04S18 




2/71 



WO 00/1 0383 PCT/JP99/04518 



7 V ^7. (K22-) 



1 



C 12 11 10 9 8 7 6 




2.3kb- 



4> 7$ 

6 + 

7 + 

8 ++ 

9 - 

10 + 

11 + 

12 + 



HI 3 



3/71 



WO 00/10383 



PCT/JP99/04518 



□ □ 



** A A 

>nr n n 



o o 



_i w I w h O ^ c o. 




4/71 



WO 00/10383 



PCT/JP99/04518 



< 

Q 



CD 



t 



CL 

XT 
CO 
CO 



K 

m 

cm 




oj 



A 
liJ 
□ 

/// 
i 

AJ 
CD 



V 

I 

•OS 

m 

I 

□ 

Yfs 

jL. 
JL) 



< 



LO 



5/71 



WO 00/10383 



PCT/JP99/04518 




6/71 




7/71 



WO 00/10383 



PCT/JP99/04518 




18 



8/71 



WO 00/3 0383 



PCT/JP99/04518 



1 2 3 




HI 9 



9/71 



WO 00/10383 



PCT/JP99/04518 




14 



m 10 



10/71 



WO 00710383 



PCT/JP99/04518 




11/71 



WO 00/10383 



PCT/JP99/04518 



ioo%- 



+G418/-G41S 



50%-! 



0% 
ICR 





40% 










19% 




















K3-2-1 K3-2-3 



Kl-4-1 



mi2 



12/71 



WO 00/10383 



PCT/JP99/04518 




13/71 



WO 00/10383 



PCT/JP99/0451S 




0 8 

V) is3 fi g St B & 



14/71 



WO 00/10383 



PCT/JP99/04518 




15/71 



WO 00/1 0383 PCT/JP99/0451 8 





16/71 



WO 00/10383 



PCT/JP99/04518 



m 17 




K9 
K1 ■ 



17/71 



WO 00/10383 



PCT/JP99/0451S 




18/71 



WO 00/10383 PCT/JP99/04518 



El 19 



0/ 



23kb— 



9.4kb— 
6.6kb— 



2.3kb— 



19/71 



WO 00/10383 



PCT/JP99/04518 




20/71 



WO 00/10383 



PCT/JP99/04518 



o o — CO COO)^- co o -r— C\J 
ii-CD CO C\J C\Jt-t- COr- r- N 




21/71 



WO 00/10383 



PCT/JP99/0451S 




hD-Jl t MgM t MgM 



0 22 



22/71 



WO 00/10383 



PCT/JP99/04518 



m 23 



RTV Ri m \ KP (RV) STne0 fR v 3kbP 



(RV) STneo 
- w > A. 

"" H ^^^^^ •'■•V^'^*^^ | . 

LoxP RI LoxP pBluescript 



H 24 



2kbp 



(X) 



B 



RV X R] 



B.SII 



DB-l-ueseri-pi 



H25 



Jk1~J«5 Ck 
< >~ 



1 



2kbp 



j i i L 

li > i 



Bg2 Bg2 Bg2 X Rl 



RJ SD fc " pBluescnpt 



23/71 



WO 00/10383 



PCT/JP99/04518 



m 26 



2kbp 



probe 



JU- 



KI 



RV X RI 



B. N, SII pBlucscripi 



LoxP-S J ncc 



X 



H 1 

N\ X Rl . SII 



A Tfcffi £ ri 4 DNA 



27 



RI 



RI 



J* 1- 



C K 

< > 



SII 



Be2 



3s2 



\ RI,X 
dK 



S*t£ DNA 



RI 



Bs2 



2kb F 



1 



pUCIS 



X,Kp 



n 1 

X R3 SI 



RI 

; 

X RI 



probe 



24/71 



WO 00/1 0383 PCT/JP99/0451 8 



03 r& O 

I I I 



00 




25/71 



WO 00/10383 



PCT/JP99/04518 




26/71 



WO 00/1 0383 



PCT/JP99/04518 



30 



(Sm/Sl) (Sl/RV) 
RKX,R] / ^WlOd i X.Sca,Sfi.N 

l\ 



Ikbo 




LoxP 



LoxP pBluescript 



31 



RI 



RJ 



J /c 1-5 



< > 



SII 



Bs2 



LoxP-PGKP-u-ro 



"^4 



RI.X 



RI 



Bs2 



Bs2 



2kbp 



pUC18 



X,Kp 

H — i 

X RI si 



RJ 
RI 



probe 



mm&w. : 

Kp: Kpnl, B: BamHI. Bg2:Bgl2, RI: EcoRl. RV : EcoRV, N: Not, SI: Sail Sea: Seal. Sir Sfil 
Sm: Smal.X: Xhol. (X):7 9 - Efijfc OXholSOBTrSKfe 

<!K:KpnlSJ»ffiBi£?:fH^.dX:XhoI§JWr§B^tm*. 

(Sm/Sl):Sall¥r^t&SinaigjWr§M2: £*S£\ (Sl/RV):Sall¥it<l:&EcoRVtJM§Bft > 
.5afc§B£r : pBluescript SKII(+) i A: iipO'ClST"? * < KDNA 

<]> : LoxPi£?iJ 



27/71 



WO 00/10383 



PCT/JP99/04518 



oz JO 




01 cK vc 



28/71 



WO 00/10383 



PCT/JP99/04518 




29/71 



WO 00/10383 



PCT/JP99/04518 




CO 

si 



30/71 




31/71 



WO 00/10383 



PCT/JP99/045I8 




32/71 



WO 00/1 0383 



PCT/JP99/04518 




33/71 



WO 00/10383 



PCT/JP99/04518 




34/71 



PCT/JP99/04518 







i 


CSJ ! 


r^. j 


CM 




HE 


. i 
i 
i 


CO 


^ \ 

i 


\c 

CO Cv 
LO 






t 


, — 




CO 




C\! 


\ 




cr. co 


13 
(81%) 




i 


i , 


o 


o 


c 




i 


15 
(100%) 


16 
(100%) 


15 
(100%) 






o 

co 


00 

C\l ■ 

i 




E2E 


















































i 

i 




o g 

i w 


CO o 


i 




i 


| 

CO 


CO 




! 


















1 ~ ^ 


12 
(30%) 










o 


o 


Cv 








i 






















30 

(ioo%: 


30 

(100%: 


^ Si 

^ uo 






cv £ 


1 7-23 
(Fl) 



G 



o 

O 
c/j 



K 

O 
CO 



35/71 



WO 00/10383 



PCT/JP99/04518 



p mm) 




q (m 



<-ig a 

D22S315 
D22S275 
D22S280 
D22S278 
D22S283 
D22S272 
D22S282 
D22S274 



A9#22 
(6-1) 




• mx. imztitz-?-7j- o mx. sj^nn^^- 



73 



U40 



36/71 





PCT/JP99/0451 8 



T 
□ 



A 

n 

JQ 



co 

C\] 

A 



□ 

CO 



15*1 



37/71 



WO 00/10383 



PCT/JP99/04518 



■anr 





□ 






IK 






< 


□ 


C\J 




iK 




c 
















eh 





CO 
C\J 



CO 
C\J 



rr.t N ^ 



□ 

iK 



on 



O 
00 



V LO ir 

- ^ m 

OK 



CD 

uo oo 



co 
o 



o 

S ec - 



<-C 00 



G 
£H 
±H 

EH 
AJ 
□ 

< 
G 

# -te' 

G ¥ 

SB ^ 

38 Li 
am tt: 





















/ 


[mg/l 


mg/l 


HEX 




r- 


Km 

vt=\ 


fan; 














*\ 


AJ 




J- 

u 


limit 
mini 


fax 


H 

{KG 




■B- 




j| 

He: 






i 




-* 



38/71 



WO 00/1 0383 



PCT/JP99/0451S 



1000- 



100' 



mg/I 



10' 



0.1 



0.01 



4 

4 








4 


4 
4 


t 

t 
* 

! 


t 


1 


i 






t 


1 
i 
T 








I 
4 

—J 


? 
t 

4 








4 
4 


4 





o 


"71 


~n 


Tl 








CO 


iine 






[F2 






X 






S 




2 




s 


O 


o 




X 


X 












g 















GO 
Tl 

ro 



O 

CD 



El 43 



39/71 



WO 00/10383 



PCT/JP99/0451S 





! 






□ 


■ 




O 


O 


o 


O 


O 


o 


c 


o 


O 


o 


O 


O 


o 


o 




O 


LT) 


o 




o 


its 


m 


m 


r\J 


rvi 









o 



40/71 



WO 00/10383 



PCT/JP99/04518 



-t > h □ > 7 
J-lg / 



-D22S3]5 



•D22S280 
-f D22S283 



•D22S274 



HI 46 



DT40/#22neo 





1 52-1 


52-18 


lg 


0 


C 


D22S315 


O 


O 


D22S280 


o 


O 


D22S283 


o 


o 


D22S274 


/~\ 


o 



42/71 



WO 00/10383 



PCT/JP99/04518 



LIF 



PCKPuro 



(TTAGGG)n 



pBS-TEL/LIFPuro- 



pBluescnpi 




r n > 7 iHj 



LIFl. 



PCRU^ 



1.7 kb 



Sal ! 



Purol 



3.6 kb 



6.3 kb 



0.9 kb 



Sail 



E 47 



43/71 



WO 00/10383 



PCT/JP99/04518 



o 


o 


o 


o 


1 X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


o 


o 


o 


o 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


o 


o 


o 


o 


lO 


o 


o 


o 


o 


o 














CJ 




1_ 
2 


I— 

2 


o 


o 


1 2: 


O 


o 


o 


O 


i_ 

iz 


o 


o 


o 


o 


X 


2: 


o 


C 


h- 
2 


l_ 
2 


o 


o 


z 


o 


X 


o 


O 


f- 


o 


o 


o 


o 


X 


f- 
z 


o 


o 


o 


o 


o 


o 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


o 


o 


o 


o 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


o 


o 


o 


o 


o 


O 


X 


o 


O 


O 


O 


o 


O 


O 


X 


O 


o 


O 


o 


o 


o 


o 


o 


o 


O 


o 


O 


O 


o 


o 


O 


O 


o 


O 


o 


o 




ir. 


r~- 




c 

3C 
t/1 

rvi 
nj 


oc 
w. 




r- 
V, 
C 


Or. 
V. 


oc 
V. 
r j 


r; 


V. 


\c 

>- 


< 


Cm 

ct 

r>J 

V, 

rv 
rv 


ir. 


c 
u 


< 

to 



— r- oc 

^ CM tN (NJ 

-4— J ! 1 U 



oc 
O 





oc- t—i 


r- 






cm (ni 


c/: 






CM (Nl 











(NJ 



w, 

(nj 



Q 

(NO 



00 _ 

01 ^ li_ <r 

(nj (N (JC£ 

1 1 i I 



D 



(NJ 
(NJ 



00 



44/71 



WO 00/10383 PCT/JP99/04S18 




45/71 



WO 00/10383 



PCT/JP99/0451S 




46/71 



WO 00/10383 



PCT/JP99/0451S 



C.30r 



0.25- 



G.20- 



& 0.15- 

5^ 



0.TO- 



0.C5- 



o.co- 



-0.0£ 



t 



ASIALO-GM1 



i c 



t 



20 



30 



m si 



47/71 



WO 00/10383 



PCT/JP99/04518 




48/71 



WO 00/10383 



PCT/JP99/04518 



AH/AH, SC20 



hp. 




AH/AH 



"3 

i 

3 

J 
J 
"J 




i 





B220 



m 53 



AH/AH, SC20 : v>>7*Jl/Tc/K07 OX 
AH/AH :|/LftM$lK0-7^X 



49/71 



WO 00/10383 



PCT/JP99/04518 



o 



O 















n 




1 P 




/ 




















■izu-' 


•fan] 




£? 




tr 


♦ 


i 





♦v ♦ 




- i 











32 



5nr 



K 



32 



JJ 



o 
o 
o 
o 



o 
o 

o 



LO 



50/71 



WO O0/1 0383 



PCT/JP99/0451S 











oo o 






coo 





o 
c 
o 



o 
o 



u 



CO 

-L 

AJ 



J- 
U 



(i^lf^icb^im 



LO 
LO 



51/71 



WO 00/10383 



PCT/JP99/04518 




52/71 



WO 00/10383 



PCT/JP99/045IS 




53/71 



WO 00/10383 



PCT/JP99/04518 




54/71 



WO 00/10383 



PCT/JP99/04518 




55/71 



WO 00/10383 



PCT/JP99/045I8 




56/71 



WO 00/10383 



PCT/JP99/04S18 



c 



I 

A 

s- 

iK 

I 



A 
v 



rj 
A 
tK 

1 



a 



\ 



vJ 



oc 



\ 



\ 

i \ 



> N \ £ 



f 



T i 



XT 



\ 



\ 



4 



C 

A 



CD 

i5<i 



X" 



57/71 



WO 00/10383 



PCT/JP99/04518 




58/71 



WO 00/10383 



PCT/JP99/04518 



Z 

O 



c 



< 

A 

V 

IK 

i 



oc 



rs 
u 

tK 

! 




T 



p 



t 



CO 

|5<! 



4 



59/71 



WO 00/10383 



PCT/JP99/04518 



ox 



Z 

u 



SI 



f 

<r 

A 
IK 

! 



iK 



c 



* 

i 



i 

I 



\ I 



3 ^ 



CN 



f 



4 



CD 



60/71 



WO 00/10383 



PCT/JP99/04518 



c 



LO 




61/71 



WO 00/10383 



PCT/JP99/04518 




62/71 



WO 00/10383 



PCT/JP99/04518 




63/71 



WO 00/10383 



PCT/JP99/045I8 



A 



s o o o o o o 



5 o o o o o o 



■3 



< 



o o o o o 



x x x x x 



oc 

oc 



CM 



W 



v: 

CM 



o 



m 

j » 



2 2 * 



u 



C - 



u 



CO 
CD 



1*1 



64/71 



WO 00/10383 



PCT/JP99/04518 



r s \ 



El 69 



pGKPuro 7° o - 7' EB & <7) 



> < 



> < 



v J 



521D4 



CD10 



65/71 



WO 00/10383 



PCT/JP99/04518 



oo 



c 



rs 

r- 

oc 

go 
00 



Q S 

K 



c 



3 



U 



66/71 



WO 00/10383 



PCT/JP99/04518 




67/71 



WO 00/10383 



PCT/JP99/04518 



<flJ 

am 

(M 

J- 

I 

A 



1 



o 

O 



A 



z 



Z 

r * 1 

u 



z: 



I 

I 

T 



0CT> 



p 



68/71 



WO 00/10383 PCT/JP99/0451 8 



ray 

u 



o 
o 

/ 



00 



o 




69/71 



WO 00/10383 



PCT/JP99/04518 




70/71 



WO 00/10383 



PCT/JP99/0451S 




71 /71 



WO 00/10383 PCT/JP99/045I8 

SEQUENCE LISTING 
<110> K1RIN BEER KABUSH I K I KAISHA 

<120> Method for Modifying Chromosomes or Fragments Thereof 

<130> PH-681-PCT 

<150> JP 10-236169 
< 151 > 1998-08-21 

<160> 108 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 1 

tggaaggtgg ataacgccct 20 

<210> 2 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 2 

tcattctcct ccaacattag ca 22 
<210> 3 
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<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3 

gcaatcggtc tgccggaaga 20 

<210> 4 
< 2 1 1 > 20 
<2I2> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 4 

ttggatcact ttggacccag 20 

<210> 5 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

or 

<210> 6 

<211> 22 

<212> DNA 

<212> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Primer 
<400> 6 

tgctgatggt gagagtgaac tc 

<210> 7 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

agtcagggca ttagcagtgc 

<210> 8 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

gctgctgatg gtgagagtga 

<210> 9 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

tggtggctga aagctaagaa 
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<210> 10 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 10 

ccagaagaat ggtgtcatta 20 

<210> 11 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 11 

tccaggttct gcagagcaag 20 

<210> 12 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



✓ /ir>n\ in 

tgtagitgga ggccatgtcc 20 

<210> 13 

<211> 20 

<212> DNA 

<212> Artificial Seauence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

ccccacccat gatccagtac 

<210> 14 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

gccctcagaa gacgaagcag 

<210> 15 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

gagagttgca gaaggggtga ct 

<210> 16 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

ggagaccacc aaaccctcca aa 
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<210> 17 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

ggctatgggg acctgggctg 20 

<210> 18 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> IS 

cagagacaca ggcacgtaga ag 22 

<210> 19 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 19 

ttaagggtca cccagagact 20 

<210> 20 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 20 

tgtagttgga ggccatgtcc 

<210> 21 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 21 

caaaaagtcc aaccctatca 

<210> 22 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 22 

gccctcagaa gacgaagcag 

<210> 23 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 23 
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tcgticctgt cgaggatgaa 

<210> 24 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:- Primer 
<400> 24 

tcactccgaa gctgcctttc 20 

<210> 25 
<211> 21 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 25 

atgtacagga tgcaactcct g 21 

<210> 26 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

tcatctgtaa atccagcagi 20 

<210> 27 
<211> 20 
<212> DNA 
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<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

gatcccatcg cagctaccgc 

<210> 28 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 28 

ttcgccgagt agtcgcacgg 

<210> 2S 
<21i> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 29 

gatgaactag tccaggtgag ti 

<210> 30 

<2ll> 22 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 30 

ccttttggct tctactcctt ca 22 

<210> 31 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 31 

atagagggta cccactctgg 20 

<210> 32 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 32 

aaccaggtag gttgatatgg 20 

<210> 33 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



<223> Description of Artificial Sequence: Primer 
<400> 33 

aagttcctgt gatgtcaagc 20 

<210> 34 
<21l> 20 
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<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 34 

tcatgagcag attaaacccg 

<210> 35 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

tgtgaaggag gaccaggtgt 

<210> 36 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

tgtaggggtt gacagtgaca 

<210> 37 
<211> 20 
<212> DNA 

<212> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 37 

ctgagagatg cctctggtgc 

<210> 38 
<211> 20 
<212> DMA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

ggcggttagt ggggtcttca 

<210> 3S 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3S 

ggtgtcgtgg aactcaggcg 

<210> 40 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 40 

ctggtgcagg acggtgagga 
<210> 41 
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<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 41 

gcatcctgac cgtgtccgaa 20 

<210> 42 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 42 

gggtcagtag caggtgccag 20 

<210> 43 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 43 

agtgagataa gcagtggatg 20 

<210> 44 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Primer 
<400> 44 

gttgtgctac tcccatcact 

<210> 45 
<211> 21 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 45 

ttgtatttcc aggagaaagt g 

<210> 46 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Prime: 
<400> 46 

ggagacgagg gggaaaaggg 

<210> 47 
<211> 27 
<212> DNA 

<21.2>_Artif icial Sequence 
<220> 

<223> Description of Artificial Sequence: Prime 
<400> 47 

atggactgga cctggaggrt cytctkc 
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<210> 48 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 48 

atggagyttg ggctgasctg gstttyi 27 

<210> 49 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 49 

atgrammwac tktgkwbcwy sctyctg 27 

<210> 50 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 50 

cagaggcagt tccagatttc 20 

<210> 5i 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 51 

tgggatagaa gttattcagc 20 

<210> 52 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of. Artificial Sequence: Primer 
<400> 52 

atggacatgr rrciycchvgy kcasctt 27 

<210> 53 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 53 

ccaagcttca ggagaaagtg atggagtc 28 

<210> 54 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 54 

ccaagcttag gcagccaacg gccacgct 28 
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<210> 55 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 55 

ccaagcttca gaggcagttc cagatttc • 28 

<210> 56 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 56 

gggaattcgg gtagaagtca ctgatcag 28 

<210> 57 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 57 

gggaattcgg gtagaagtca cttatgag 28 

<210> 58 
<211> 28 
<212> DNA 

< 2 1 2> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 58 

gggaattcgg gtagaagtca cttacgag 28 

<210> 59 
<211> 60 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe 
<400> 59 

accttcatcg tcctcttcct cctgagcctc ttctacagca ccaccgtcac cctgttcaag 60 

<210> 60 
<211> 60 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe 
<400> 60 

tgatgctgca ccaactgtat ccatcttccc accatccagt gagcagttaa catctggagg 60 

<210> 61 

< 2 1 1 > 22 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 61 
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ctggggtgag ccggatgtti tg 22 

<210> 62 
<211> 22 
<212> DNA 

<212> Artificial' Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 62 

ccaacccagc tcagcccagt tc 22 

<2!0> 63 

<211> 36 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 63 

aattcccgcg ggtcgacgga tccctcgagg gtacca 36 

<210> 64 
<211> 36 
<212> DNA 

<2l2> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 64 

gggcgcccag ctgcctaggg agctcccatg gttcga 36 

<210> 65 
<2ll> 33 
<212> DNA 
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<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 65 

tcgaactagt aggagaagtg aacttgagga ggc 

<210> 66 
<211> 31 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 66 

tcgaactagt gattcagtga tgctgtgcag g 

<210> 67 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 67 

gagagttgca gaaggggtga ct 

CO 

Do 

■<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 68 

ggagaccacc aaaccctcca aa 

<210> 69 
<211> 24 
<2i2> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 6S 

gagcigcaag aactcttcct cacg 

<210> 70 

<211> 2S 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 70 

atgactctaa ggcaggaaca tctgtacc 

<210> 71 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 71 

ctgcgtgtgt aatcgtgtcc 

<210> 72 
<21 1> 20 



24 



2S 



20 
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<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 72 

tctgctgtga gtgaacctgc 20 

<210> 73 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 73 

aggaggcacc ttggataagc 20 

<210> 74 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 74 

tcactctgac ccacgataca gc 22 

<210> 75 
<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Sf; 1 linker 
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<400> 75 
ggccgcwgcg gcc 

<210> 76 
<21I> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 76 

tcgaggtacc gtgagaacaa gacagagaat gagggagg 

<210> 77 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 77 

tcgaggtacc taatgcagag gctctttggt gtacttgg 

<210> 78 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 78 

tcgagaattc agtagctggc actatctttt tggccatc 
<210> 79 
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<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 79 

tcgagaattc ggagaaagaa cacacaagga ctcggtc 

<210> 80 
<211> 8 
<212> DNA 

< 2 1 3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 80 
gcccgggc 

<210> 81 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 81 

tcgaggatcc gatagagaga ttgtcttaaa tgggtggg 

<210> 82 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence:Primer 
<400> 82 

tcgaggatcc aacagctgga actcataaaa gcatagc 

<210> 83 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 83 

tcgaggatcc ctttagtgaa ggcaaaggaa gggacactc 

<210> 84 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 84 

tcgaggatcc tgtaaagggg tagcctgtcc tctttcatg 

<210> 85 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 85 

cacatgacaa gagctcagcg 
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<210> 86 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Priraer 
<400> 86 

tctgacttcc tcatgagagc c 21 

<210> 87 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-.Primer 
<400> 87 

tggatgtatc ctgtcaagag acc 23 

<210> 88 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 

✓ A A A x on 

cagacactct atgcctgtgt gg 22 

<210> 8S 
<2ll> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Primer 
<400> 89 

gccctcatgg aaatctcctg gg 

<210> 90 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 90 

gcagcaacag atggaaggcc tc 

<210> 91 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 

<400> 91 

gaacagaaag ccactcttgc tttccat 

<210> 92 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 92 

accgagctgc aagaactctt cctcac 
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<210> 93 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 93 

ctctcctgca gggccagtca 20 

<210> 94 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 94 

tgctgatggt gagagtgaac tc . 22 

<210> 95 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 

<400> 95 

tggaaggtgg ataacgccct 20 

<210> 96 
<2il> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Primer 
<400> 96 

tcattctcct ccaacattag ca 

<210> 97 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 97 

tcctcttttt ccttcctttg cctc 

<210> 98 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 98 

attattttgg gcgttgcgtg g 

<210> 99 
<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 99 
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agtgagataa gcagtggatg 20 

<210> 100 
<211> 20 
<212> DNA 

<213> . Arti f icial Sequence 
<220> 

<223> Description of Artificial SequencerPrimer 
<400> 100 

gttgtgctac tcccatcact 20 

<210> 101 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Priraer 
<400> 101 

gagagttgca gaaggggtga ct 22 

<210> 102 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 102 

ggagaccacc aaaccctcca aa 22 

<210> 103 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 103 

atagcagctt tgctccttcg 20 

<210> 104 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 104 

ttctctcctg cacatagccc 20 

<210> 105 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Pr imer 

<400> 105 

agtgagataa gcagtggatg 20 

<210> 106 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Pr imer 
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<400> 106 

gttgtgctac tcccatcact 20 

<210> 107 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 107 

iggaaggtgg ataacgccct 2C 

<210> 108 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 108 

tcattctcct ccaacattag ca 2 
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